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NICKEL-RICH STEEL is the only kind of steel that goes 
into Timken® bearings. We make it ourselves so we can 
control quality every step of the way. No other American 
bearing manufacturer does this. Nickel-rich steel heat-treats 
to just the right combination of hardness and toughness— 
to make Timken tapered roller bearings give longer life with 


less maintenance in the machines you buy or build. The 


Timken Roller Bearing Company, Canton 6, Ohio. 


TIM LF 


tapered roller bearings 


First in bearings for 60 years 











Se/co gets top grinding performance 
at rock-bottom cost with the 


NEW HEALD MODEL 273A UNIVERSAL 


The Heald Model 273A Universal Internal Grinder 
shown above is installed at the Seleco Grinding Com- 
pany — a small but busy job shop in southern Cali- 
fornia. Here it is used to grind straight or tapered 
1.D.s and O.D.s, and for rotary surface grinding of 
flat, convex or concave surfaces of a wide range of 
work — from individual parts to production runs. And 
it easily handles every job with far greater speed, 
accuracy, precision and finer finish than could be ob- 
tained on any of their previous equipment. 

Until the advent of this Universal Grinder, most 
small job shops (and many larger ones, too) couldn't 
afford a machine of this type. But the Heald 273A 


- 


costs about hal/ as much as comparable machines to- 
day, and less than similar machines (with fewer fea- 
tures) cost in 1947! 

Incorporating the latest advances in the grinding 
art, it holds tolerances to within .OOOL” in routine pro- 
duction, and within .000050” in special cases. Features 
include hydrostatic antifriction ways, full 20” table 
travel, several wheelhead positions, infinitely variable 
workhead speed from 150 to 450 rpm and 90 degree 
workhead swivel for rotary surface grinding. 

Ask your Heald engineer for information on the 
New A — the only completely new machine with 
1959 performance and a 1947 price tag. 


It PAYS 
To Come 
To Heald 
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THE MONTHLY MAGAZINE OF ENGINEERING AND PRODUCTION 


IN THE MANUFACTURE OF METAL PRODUCTS 


SHOP PRACTICE 


Deep-Drawing High-Strength Cases for Missile Motors 
Higher Tool Costs Are Often Economical 

Production Metallizing Improves Rotor Blades, Cuts Costs 
Convair's Experience with Ceramic Milling Cutters 
Drilling the Holes that Provide Fuel for Outer-Space Propulsion Charles 0. Herb 
Furniture Nails Carried Through Progressive Die Automatically —_ William Linhart 
Production Shape-Cutting by Centralized Control 

Turret Punch Press Operated by Tape 


R. S. Townend 
Harold W. Bredin 


MACHINE AND TOOL DESIGN 


Die Cavity Design—Should a Land Be Included? ......... Federico Strasser 

Condensed Review of Some Recently Developed Materials 

MACHINERY’S Ingenious Mechanisms Competition 

Four-Lobed Cam Transmits Variable Motion to Follower 

Steplessly Variable Stroke Movement H. H. Fronicke 

Lead-Screw Adapted for Gaging Long Shafts Ernest Jones 

Surface with Protrusion Lapped on Hand Screw Machine .... Inmon V. Hale 

Longer Life Claimed for Double-Angle Drill Point 

Handy Arrangement for Lathe Winding of Coil Springs ..... Andrew Mihalko 

Converting Decimals of a Radian into Degrees, Minutes, and Seconds— 
2 and 3 (Data Sheet) D. E. Lewis 


MANAGEMENT PROBLEMS AND EVENTS 


Robots Are Not Necessarily Scary 


Adventures in Progress—Theme of Seventy-Fifth Anniversary at “the Mill” 
What Values Are You Selling? ..............seeeeeeees Bernard Lester 


REFERENCE SECTION 


Position Regulators for Machine Tools ............... .-+ John L. Dutcher 


DEPARTMENTS 


Keeping Up with Washington New Catalogues 
Ingenious Mechanisms Data Sheet 
Tool Engineering Ideas 

Talking with Sales Managers 

In Shops Around the Country 

Latest Developments in Shop Equipment 170 


News of the Industry 


Coming Events 


PRODUCT DIRECTORY , ADVERTISERS’ INDEX 
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Shipping as Scheduled... 





to thread for another 
LANDIS customer 


“Delivery as promised” is an important part of LANDIS 
Service to its customers. A delivery date is a promise— 
important to the customer—and therefore important to us. 


Many men and many operations are required to produce a 
piece of LANDIS Threading Equipment. They are precision 
production Tools and Machines—cannot be produced by 
production-line methods, but require individual skilled 
attention. To put these men and operations together to 
produce a specific LANDIS Tool or Machine on a specified 
date requires continuing effort and attention. 


But, in Delivery and Production Scheduling—as in Sales, 
Service, Design, Engineering—all LANDIS efforts are 
directed to maximum satisfaction and convenience for our 
customers. Though the world’s largest in our field, our 
size is geared to better customer accommodation—adequate 
inventories, service when needed, skilled engineering, 
continuing research, 


When faced with the need for Threading Equipment—for 
expanded operations or new operations—perhaps 
requiring specialized design and engineering—call LANDIS. 
We offer the most complete line of Threading Tools and 
Machines available in the world today. 


565C 


LANDIS Machine COMPANY 


THE WORLO'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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Fellows Gear Shapers cut internal and external spurs Pfauter Gear Hobbing Machines cut spur and helical 
and helicals; capacities up to 120” P.D. gears; capacities up to 120” P.D. 


FOR EVERY REQUIREMENT IN MODERN GEAR SHAPING, 
HOBBING, GRINDING AND INSPECTION EQUIPMENT! 


MACHINERY, November, 1959 





THE PRECISION LINE 














No. 12 Fellows-Reishauer Gear Grinding Machines Fellows Inspection Instruments check gears for involute profile, 
grind spurs and helicals up to 12” 0.D. lead, taper, crown and composite errors; capacities up to 24” P.D. 


Now Fellows delivers everything except the operator! No other machine tool builder offers every type of 
gear production machine: Fellows Gear Shapers, Pfauter Gear Hobbers, Fellows-Reishauer Gear Grinding 
Machines and Fellows Inspection Instruments! And that’s not all: if you have gear production problems 
that we haven't met in over sixty years of specialization, we'll take solid New England pride in meeting 
and solving them now. For example: our high-speed electronic computer can make short work of special 
gear and cutter design problems you have. Ask your Fellows Representative to show you how new machines 
from Fellows can help you keep up in the productivity race. He can give you complete information about 
Fellows’ full range of gear production and inspection instruments for every modern need, or you can address 


any inquiries to: The Fellows Gear Shaper Company, 78 River Street, Springfield, Vermont. Branch Offices: 


1048 North Woodward Avenue, Royal Oak, Michigan; 150 West Pleasant Avenue, Maywood, New Jersey; 


9835 West North Avenue, Chicago 339, Illinois; 6214 West Manchester Avenue, Los Angeles 45, California. 


FELLOWS GEAR PRODUCTION EQUIPMENT 
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gives you a choiC&o 3 5 
Electrical 


Discharge 
Machines 








NO. 3 ELEKTROJET. This machine has 
the capacity for large heavy work, like 
the 15” long dies illustrated here. 


BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE MILLING MACHINES © DIE SINKING MACHINES 
sO 8 tee See o 2 Be eee ee Oe ee we oe ee ee ae eo ee ee ee 
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A avantages offered by electrical discharge 
machining are greatly extended by Cincin- 
nati’s new line of Elektrojet Machines. There 
are 35 variations in the line, covering the 
requirements for unusual or “impossible” 
machining operations on a wide variety of 
parts ranging from small missile components 
to forging dies. Elektrojet Machines are de- 
signed from the machine tool builder’s view- 
point, with a high degree of dependable 
performance in mind. 

Four styles of workheads are available: 
non-rotating, rotating, ram-type and univer- 





Ton 


sal. For all of them, a servo feed unit main- 
tains proper gap between electrode and work 
to assure maximum efficiency of metal re- 
moval. Other beneficial features: two styles 
of work tables, fixed or adjustable . . . four 
styles of dielectric tanks, solid, open front, 
disappearing or moving table . . . a selection 
of power supply units. 

There are many other reasons why Elek- 
trojet engineering and machines are the fin- 
est. Folder M-2077 contains the complete 
story. Write for a copy. 


(c)sSNATI 





WCUTTER AND TOOL GRINDERS © ELECTRICAL DISCHARGE MACHINES 


No. 1 ELEKTROJET with non-rotating work- 
head. Typical work is the extrusion die 
shown above, about 2%” outside diameter. 
Operation, EDM gear teeth through center. 
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MILLING MACHINE 


CINCINNATI 


DIVISION 
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New idea cuts cost 


LANDIS with MICROFEED 


d 





Positive direct reading size finder 
cuts setup time 


Landis MICROFEED assures i 
“tenths” tolerances consistently “ais 


Eliminates costly rejects 





Landis 10’’ x 96'' Plain Grinder 
with Size Finder and Microfeed 








_of grinding shatts 


shows remarkable savings on | small lots 














finish sizes set on direct reading dial 
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how size finder works 


The operation of the machine is simple, even for 
unskilled operators. It’s only necessary to set the 
finish dimension on the indicator by turning the 
wheel feed handwheel. Operator starts the cycle, 
applies the sizing gauge and stops the cycle 
when the gauge shows finish size. He moves the 
work table, resets the Size Finder for the next 
diameter and repeats the cycle. 





You can make large savings on your small lot 
multiple diameter shaft grinding operations. 


3 e - 
Send us prints of your shafts for our proposal. p recision g rin d ers 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 


FOR PROFITABLE PRODUCTION 
OF STAMPINGS 


There are U.S. Multi-Slide® 
Machines that will 


produce many different types 


of formed metal stampings ,,, 

faster, better and less expensively 

than you have ever been 

able to produce them before. 

Write for your free, 

16 page U.S. BULLETIN No. 15M which 


will tell you how and why. 











. 7s 
ax 
4 U.S. 


MULTI-SLIDE 
MACHINES 





ait 
U.S. TOOL COMPANY, INC. 


XO 
WS [ints AMPERE (EAST ORANGE) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® © U. S. Automatic Press Room Equipment « U. S. Die Sets and Accessories 
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VEE-WAY ACCURACY and EASE OF OPERATION 








preserved by Warner & Swasey’'s 


telescoping way covers 


Regardless of carriage or saddle positions on the bed, Warner & 
Swasey’s patented Telescoping Way Covers provide complete bedway 
protection. Tools, gritty materials, cutting fluids, even heavy work- 
pieces can fall on the Way Covers but the accuracy and free-sliding 
smoothness of Warner & Swasey’s exclusive self-guiding Vee-Ways 
are fully protected throughout years of hard use .. . and with a mini- 
mum of maintenance. As a result, dependable, close-tolerance 
performance is easy to maintain without fighting or pampering 
the machine. 

With Warner & Swasey Saddle Type Turret Lathes, operators stand 
closer and more comfortably to their work. That’s because strength 
and rigidity of the bedways are achieved through scientific cross-rib 
construction instead of by mere mass and width of the bed. They 
report their Warner & Swaseys are easier to handle because all 
movable units slide on well-lubricated bearing surfaces—enclosed and 
protected at all times by the patented Telescoping Way Covers. 

When operators like the equipment on which they work — 
production increases. So, why not let our Field Representative 
show you all the operator advantages designed into Warner & 
Swasey Turret Lathes? It can save you money. 


WARNER 
SWASEY 


These exclusive Telescoping Way Covers 
fully protect the bedways from accidental 
dropping of heavy objects. Chips cannot 
work between the Ways and carriage or 
saddle units to damage important bearing 
surfaces. Flooding coolant cannot wash 
away vital lubricant or combine with dust 
and oil to gum up bearing surfaces. 


YOU CAN PRODUCE IT BETTER, FASTE 


FOR LESS...WITH A WARNER & SWASEY 


For more data, circle this poge number on inquiry card 
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This Standard Oil 
product made 
better grinding possible 


at Cessna 





Aircraft Company's 
Industrial Products Division 
licked three problems 

with ARGON Oil No. 4 


Jerry Croes, Standard Oil staff engineer, Paul 
Hoyer, Cessna section superintendent and Bill 
Ray, Standard Oil lubrication specialist (1. to r.) 
inspect rust-free finish after grinding with ARGON 
Oil No. 4 while J. E. Petrie (far left), operator, 
looks on. Both Jerry Croes and Bill Ray have 
plenty of experience in this sort of work, Jerry 
has been at it for 16 years. He has an engineering 
degree from South Dakota School of Mines & 
Technology and has completed the Standard 
Oil Sales Engineering School. Bill has six years 
service working with Standard Oil customers. 





Situation: A fluid used in grinding operations 
at this Cessna plant at Hutchinson, Kansas, was 
creating three problems: 

1) It washed the lubricant from regulator 
wheels and grinding fixtures, causing 
them to freeze. 

2) It caused build-up of deposits. 


3) It stripped paint from machine surfaces. 
What was done: Cessna management called in 
a Standard Oil lubrication specialist who recom- 
mended Arcon Oil No. 4 in ratios of 100 and 
150:1 for test. The coolant was tested in two 
centerless grinders for two months. 


What happened: All three conditions which 
were hampering operations were cleared up 
when the switch was made to Arcon Oil No. 4. 
Cessna also found that work remained rust-free 
after passing through the machines, something 
that had not been the case before. They also 


found that the coolant didn’t foam. With no foam, 
more of it stayed on the wheel, resulting in 
cooler operation. Faster cuts were obtained with 
finer wheels. All 12 grinders in the Cessna shop 
were then converted to Arcon Oil No. 4. 


What you can do: Get more facts about ARGoN 
Oil No. 4 from the Standard Oil office near you 
in any of the 15 Midwest or Rocky Mountain 
states. Or write Standard Oil Company (Indiana), 
910 S. Michigan Avenue, Chicago 80, Illinois. 


Quick facts about ARGON Oil No. 4 


e Clear, transparent fluid e Able to control corrosion 
and rust on work and machines e All chemical. 
Does not support bacteria growth e Unaffected by 
humidity e Fire resistant e Odorless 


You expect more from \ STANDARD }) and you get it/ 








If you grind 
special shapes... like these 


Check the special advantag 


of Norton grinders 


With a Norton No. 3 CAM-O-MATIC* Grinder, you grind all cams 
and the eccentric on an automotive-type camshaft automatically, in one 
handling. Automatic wheel truing and a patented device for grinding cam 
tapers in one or both directions are among the features that improve 
contour, finish and production rate. 


A Norton 6” x 8” Semiautomatic Piston Grinder adds extra speed 
and economy to your grinding of elliptical pistons. Mechanism arrange- 
ments enable you to grind complex ovality into the skirt of a piston, as 
shown, or to produce standard ovality or different amounts of relief over 
a wide range. 
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Norton CAM-O-UNIT* Mechanisms, made in varying work ca- 
pacities, are particularly valuable for extending the proved advantages 
of Norton CTU cylindrical grinders to the grinding of cams, elliptical pistons 
and many other forms, The CAM-O-UNIT mechanism shown is attached to 
a 6” CTU to grind the three faces of a carbide tool bit. 


If you’re producing, or planning to produce, com- 
ponents in shapes you consider difficult to grind, 
here’s something else worth considering. 

Norton CAM-O-MATIC grinders, piston grinders 
and CAM-O-UNIT mechanisms are engineered to 
handle a wide range of cam and shape grinding . . . 
including endless variations of square, triangular, oval 
and many-sided forms . . . and to provide the exact 
forms and tolerances you need with fast, trouble-free 


performance that will lower your operating costs. 


Shapes you can produce on this special grinding 
equipment include not only ares but curves and 
tangent flats in combination. Your Norton Man, a 
trained grinding engineer, will be glad to give you 
expert help in selecting and operating grinding equip- 
ment that will bring you top-quality, low-cost results 
on the toughest jobs. NORTON Company, Machine 
Division, Worcester 6, Mass. District Offices: 
Worcester, Hartford, Cleveland, Chicago, Detroit. 


In Canada: J. H. Ryder Machinery Co., Limited, 
Toronto 5. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


GRINDERS and LAPPERS 


Making better products 
--. to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines * Refractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones » Pressure-Sensitive Tapes, 
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Write or phone for 


MACHINERY, November, 1959 








- 


} Sits 


MACHINERY, November, 1959 more data, circle this page number on inquiry card 





| C= SV OF fol-t— mm Bo - 1 ol) -) ood a at-hife 
'DI=\"7-1 feo) olaal-Jalt-me a <-leolelet—mm ii t-leialia(- — 
DY eo)’ 40 mm Miaal- Problems 








PART: Crankcase assembly. 
OUTPUT: 128 pieces “ 100%. 


OPERATIONS: Milling, drilling, 
reaming and tapping. 














The cutter changing mechanism 


overcomes problems usually 


encountered where heavy, large 
diameter milling cutters are 
mounted on vertical spindles 

The head is a standardized 
Cross adjustable spindle 
“building block"’ unit for heavy 
duty production milling 





As shown above, the “swivel 
head”’ is in operating position 


\ For changing tools, the head is 


“swiveled’’ by a manually 
controlled. hydraulic . cylinder 
as shown below 





Gy Ceooe 


Innovations For Greater 
Accessibility, Faster, Easier 
Tool Changing and 
Electrical Trouble Shooting 


Several new design developments in this Cross 
Transfer-matic for machining 6-cylinder, aluminum 
crankcase assemblies contribute significantly to 
reduced predictable and unpredictable machine 
down time for tool change and electrical trouble 
shooting. 


LESS PREDICTABLE DOWN TIME: A cutter changing 
mechanism on the milling head at Station 4 handles 
the cutter for the tool set-up man, speeds up cutter 
replacement, prevents blade chipping and promotes 
safety. 


In the final station of the machine, a new “swivel 
mounting” arrangement is employed on a 19 spindle 
tap head. For changing tools, the head is swiveled 
out of the work area thus providing maximum 
accessibility for easier, fast tool changes. 


LESS UNPREDICTABLE DOWN TIME: Electrical trouble 
shooting on this machine is greatly simplified by 
another new Cross development—integral machine 
unit push button-terminal stations. All terminal 
wiring formerly located in the wing base has been 
combined in the push button panel. By removal of 
all wiring from inside the wing bases, unpredictable 
electrical failure from exposure to coolants and 
moisture in the base is prevented and accessibility 
minimizes downtime for trouble shooting. 


To prevent scratching and scuffing of the locating 
surfaces of this aluminum part, a lift and carry 
mechanism is employed. 


Cross “‘building block” construction permits 
economical conversion as part design changes occur. 


In your next tooling job, make Cross Transfer- 


matics your first choice for production milling, 
drilling and boring operations. 


Established 1898 


«CROSS... 


First toe Automation 
PARK GROVE STATION e DETROIT 5, MICHIGAN 
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The Gray Universal is the world’s most powerful 


planer available for conventional planing. Its rigidity 
and speed are ideally suited for modern carbide cutting. 


The flick of a lever, the touch of a button permits 
double-cutting. Elimination of the idle stroke insures 
the world’s most efficient flat surface machining. Only 
simple carbide tools are required. 


Rough and rough-finish plane at the same time. 
Rough by double-cut planing and simultaneously 
rough-finish with a single point tool. Then finish plane 
without a tool change. 


Eliminates extra settings by cross planing the oc- 
casional keyways, chamfered corners, and other trou- 
blesome small! cross surfaces that formerly added hours 
to your set-up time. 


This new 84”x 60” x 18’ Gray Universal 
Planer shown in operation at the Koppers 
Co., cuts going - cuts coming, removes big 
chips at double rate. There is no idle re- 
turn stroke to waste precious production 
hours. Instantaneous reversals with heavy 
duty double-cutting make this the first 
REAL new development in modern planers 
---@ GRAY exclusive. 

Double tables further virtually elimi- 
nate the costly set-up time required by 
ordinary planers. 

The multiple savings received by users 
of the new Gray Universal make it a wise 
investment. 

If it’s new...it must be a GRAY. 


The G. A. GRAY Co., 


Cincinnati, Ohio 













GRAY Universal Planer shown in operation 
at the Baltimore plant of Koppers Company, 
Metal Products Division. 


nc., 























why make parts the slow, costly way? 


COLD-HEAD THEM! 


Tappet plunger, splined 
square-head shaft, collar for 
adjustment wedge, universal 
joint bearing cup, pipe plug, 
spark plug body. 





Copper. 


Ornamental stud, distributor 
cap center insert, commuta- 
tor bar, wire clamp, solenoid 
contact, starter field terminal. 





Aluminum 


Hollow rivet, blind rivet, 
flanged collar, link, distribu- 
ter cap outside insert. 





Precious 
Metals 


Electrical contact, transistor 
case, miscellaneous rivets 
and electrical contacts. 


Of various metals, the parts identified above were 
developed for fast, accurate production on National 
Cold Headers. 

Most of these important jobs are made without 
waste, ready for end use. All are cold-forged from 
coiled wire — start-to-finish in one compact Header 
— without any intermediate steps. 

New technical break-throughs are making jobs 
like the above every day commercial realities. More 
workable wire, better lubricants, improved die mate- 
rials and vast engineering experience are combin- 
ing to adapt formerly difficult work to modern, 
profitable methods. 

Whether you now have Headers or not, send us 
prints or samples of your jobs, or bring them to 
Tiffin where more of our people can help with 
your problem. 

Perhaps up-to-date Cold Heading, a truly fast- 
growing process in metalworking, can pay off for you. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS + COLD HEADERS 


BOLTMAKERS + 


NUT FORMERS + TAPPERS + NAILMAKERS 


CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 


HARTFORD 


24 


PRODUCTION METHODS 


DETROIT CHICAGO 
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National '3" Five-Station 
Progressive Cold Header 


NATIONAL MACHINERY CO. 


TIFFIN, OHIO, U.S.A. 
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ground parallel to .0003” eS 
tolerance at 240 per hour 


Sides of compressor valve plates ~~ — 


ll lies, 


Fang 


CARDNER 


a { GARDNER * 
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New Gardner 2H40-42" Precision Disc production data 
Grinder 


Operation ....... Grinding two parallel sides of 


valve plates 
surface grinds TWO sides parallel SAE 1440 steel 


in ONE operation 


For complete facts on the new 2H40, write today ee a 006" max. ar 
for latest catalog. Or send prints of your parts Pp ered PAs et Gm : a 
for a Gardner proposal. Past ay ity os ek pe ew ee GS Sop ll 





precision disc grinders 
Be oo PR ee a a a Se a a — ee 


This CINCINNATI... 


. 


% in. thick 4 


CINCINNAT! 
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shears mild steel plate 


GZ tt. iong 


This 15014 Series Cincinnati All-Steel Shear has a 
36” gap and a 48” back gage range. 


Power for heavy cutting with accuracy and operating 
convenience are combined in this machine. 


Modern features such as — Hydraulic Holddowns, 
Front Operated Power Back Gage, Hinged Back 
Gage Angle, Automatic Pressure Lubrication, All- 
Steel Interlocked Construction, Forged Alloy Steel 
Eccentric Shaft—all contribute to an outstanding per- 
formance with low maintenance and high accuracy. 


See your Cincinnati Representative for either Heavy 
or Light Shearing Applications. Write for Catalog S-7R. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 
Cincinnati 11, Ohio, U.S.A. »>-SAPER co. 
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Start saving money right now 
on threading iobs like these with... 
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COUPLING - STAINLESS 316 S STAINL 
> NPT DI. OTP 


THREADING TIME -~3 MIN. 54 SECS 


S S I SCROLL - A.I.S.1. 4150 FOCUSING NUT - ALUMINUM 
ODY pager ADAPTOR - ZINC ALLOY 800 ULEAD a. A= TRL OSTAR 
1.26 IN - -INT. \6 TPI- TANEOUS : . DING 2e 
THREADING TIME -7 SECONDS " ip tenis — ig osm THREADING TIME - @ MIN. \3 SECS THREADING TIME 





CONNECTOR - STEEL C-IlI7 I FUEL NOZZLE - AMS-5640 STUD - SAE 4140 - RC-4| 
5 IN. DIA - 20 TPI 040 IN. DIA. - 12 TRI 5625 IN. DIA - 16 TP! 
THREADING TIME -7 SECONDS THREADING TIME -12 SECONDS THREADING TIME -i2 SECONDS 


NOZZLE - AMS-5640 WORM = MILD STEEL VALVE STEM - BRASS STUD - FT SCREW - STEEL B-INI2 
| IN. DIA. - 28 TPH 95863 IN. DIA. 260.P.- 8 START 28 


START |OTPi STUB ACME 280 IN. DIA. - 4 TF 
THREADING TIME -6 SECONDS THREADING TIME - 3 MIN, 20 SECS THREADING TIME - 23 SECONDS THREADING TIME - 23 SE 


CRI-DAN SINGLE-POINT st hagas LATHES 


--cut costs with simple single-point carbide tools. They’re easily 
resharpened or replaced. They eliminate expensive upkeep of thread 
milling cutters or thread grinding wheels. 


---assure extremely accurate lead and thread form and exceptional 
finish with low-cost carbide tools on materials that don’t allow 
economical threading by other methods. 


.- handle any material from titanium or toughest alloy steels to brass 
and other non-ferrous metals with a wide selection of spindle speeds 
and feeds to meet all job requirements. 


..Set up fast to produce single- or multiple-start, coarse or fine, 
left- or right-hand threads, parallel or tapered with metric or inch 


pitches—thread up to shoulders on all types of internal and external 
operations. 


--.-cut costs from start to finish with CRI-DAN’s speed, versatility 
and economy. 


Why put off the savings the CRI-DAN method can bring you right — Two models are available. The smaller Model 
now? Ask your Gisholt Representative for complete details. Or write §_B (shown) offers extreme flexibility with 
us for literature or cost estimates on your particular work. spindle speeds of from 154 to 2808 r.p.m.; 3 
capacity between centers and 1514” swing over 
bed. Rugged saddle supports fast-acting 
threading slide, easily positioned along bed. 


Complete change-over from job to job can be 
made in 15 minutes. 











MPANY 


P t dt i Pi 
Madison 10, Wisconsin SYMONS GRE LeGeng "rans 


Investigate Gisholt's Extended 











Turret Lathes + Automatic lathes + Balancers + Superfinishers ¢ Threading Lathes «+ Factory-Rebuilt Machines with New-Machine Guarantee 
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Gardner solves problem of grinding unequal 
areas with two disc specifications 


discs with different bonds and structure permit high production grinding to desired tolerances 





Gardner BGR disc specification Gardner BKGR disc specification 


e fast stock removal 
¢ cool cutting 
e effective chip clearance 


e wider grain spacing 
e deep grain penetration 
e effective chip clearance 





1 


| GARDNER 








1%”-RB6 Acme-Gridley producing 266 thermom- 
eter sockets per hour at Manning, Maxwell & 
Moore, Inc., Stratford, Connecticut, manufac- 
turers of industrial thermometers and gauges. 


eV \\a 


Close-up of tooling zone showing 4th and 5th position operations. 


Spindle-for-Spindle 


PRODUCTION INCREASED OVER 200% 


for Manning, Maxwell & Moore, Inc. 


—Spot Drill—Turn Front 
Diameter 





NATIONAL ACME’'S"ZONE OF RESPONSIBILITY" 
INCLUDES ALL PHASES OF COST REDUCTION 
Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar savings as realized by 
Manning, Maxwell & Moore, Inc.... an “every day” job for 
Acme-Gridleys. 


Indirect Costs: effecting important savings in maintenance, 
downtime, scrap reduction, tool costs, etc. 


Product Redesign: teaming with your design group to take 
full advantage of Acme-Gridleys’ cost reducing capabilities. 
Direct Material Costs: our engineers provide important savings 


in this area by constantly matching machines and tools to modern 
metallurgical problems. 


Make-or-Buy Reviews: in many cases our Contract Division 
can assume your production headaches and relieve you of 
immediate capital investment. 


Spot Modernization: pioneering in modern tooling methods, 
and the flexibility of Acme-Gridleys can provide many “on-the- 
spot” savings. 


“*Cost-per-piece is substantially reduced . . . and our increased 
production has enabled us to keep ahead of competition,” 
says this manufacturer of precision industrial thermom- 
eters, gauges and valves. 

“Former automatics could not keep pace with produc- 
tion requirements ... many parts had to be ‘farmed out’, 
thus increasing our costs. In addition, the only downtime 
has been the short periods necessary for tool grinding. 
What’s more . . . a secondary operation for deep-hole 
drilling was completely eliminated!”’ 

Further benefits were realized with Acme-Gridleys’ quick- 
change, quick-setting toolholders and wide-open tooling 
zones which enabled Manning, Maxwell & Moore to pro- 
duce two other parts on the same machine...with only minor 
changes in the set-up. Add to this the extreme accuracy 
and flexibility of direct camming and independently 
operated toolslides, and you will realize why this manu- 
facturer found his Acme-Gridleys a profitable investment. 

It will pay you to investigate the complete story on the 


industry’s more modern approach to cost reduction. Call, 
write or wire. 








THE NATIONAL 


ACME COMPANY 
cme 179 E. 131st STREET 
CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
Pioneer in 


Circumferential 
Automation 

















Weld little jobs or big... 
use inert gas or stick electrode... 
on AC or DC welding current, 
with “IDEALARC TIG”’ 


At last, here is a welder which gives complete versa- 
tility to maintenance-welding departments or to job 
shop operations. The “Idealarc TIG’’, equipped 
with high-frequency and water and gas controls can 
be used for welding stainless or aluminum. With just 
a flick of a switch, the same machine can do pro- 
duction welding with AC stick electrodes or pipe 
welding on DC. 

But, if your operation does not require complete 
versatility, you can still have the superior welding 
qualities of the “‘Idealarc TIG” without all the 
optional extras. That’s because Lincoln lets you 
select (and pay for), just the features you need. 

The NEMA-rated “‘TIG” model has welding 
current ranges of 10-450 amps on AC and 10-375 
amps on DC. For complete information, write to 
us for Bulletin 4608.1. 
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COMPLETE WITH: 
e AC and DC Current Selection 
Price: High Frequency 


Gas and Water Controls 
$1041 (in Zone 1) Balanced Wave Filter 


Power Factor Correction 
Remote Current Control 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1237, Cleveland 17, Ohio 


The world’s leading manufacturer of are welders and 
electrodes, ac motors and battery chargers. 
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hydrashift, the easiest 
geared head lathe, cuts machine 
work. To change spindle speeds, 
hydraulic power does the shifting. 


—— 
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Cincinnati HY DRASHIFT Lathe 
\ 18” swing sizes, and a wide var 
sizes may be equipped with C 
for even greater productivity. 
Ask your CL&T Dealer today « 
from CINCINNATI, or write to u 


cincinnati lathe and tool Co. 
“HYDRASHIFT” Lathes 





Ss the muscle on 


r‘drashift 


jiest and fastest method for spindle speed shifting on a 
uine handling time . . . lets the operator produce more 
eds, the operator has only to dial the desired RPM... 


ng. 








plus 


wathes are built in 10”, 122”, 15” and 
e variety of bed lengths. 15” and 18” 
th Cincinnati HYDRAGUIDE tracers 
ty. 

lay about this exciting new development 


> to us direct. 


These CINCINNATI LATHES are 
NEW—from headstock to tailstock! 
They are designed to provide more 
time for cutting and to reduce oper- 
ator fatigue to a minimum. Yet, with 
their many new operating features, 
they are still economy priced. 


mew High Speeds with All-Geared 
Headstock—husky, Hydrashift gear- 
ing provides 12 speeds in geometric 


progression up to 3000 RPM. 


mew Compound and Cross Slide— 
wider, heavier bridge, compound and 
cross slide for heavy, high-speed cuts; 
large, easy-reading dials for new ac- 
curacies with greater operator speed 
and convenience. 


new Quick-Clamping Tailstock— 
Cincinnati’s unique tailstock design 
is even more versatile for fast tail- 
stock positioning. 


mew greater horsepower ... NEW 
husky beds with “Hardclad” flame- 
hardened ways .. . NEW coded push- 
button controls . . . NEW chip pan 
(slides in and out for convenient 
cleaning) . . . Totally enclosed quick- 
change feed box with 48 threads and 
feeds . . . and many other exclusive 
features on the NEW CINCINNATI 
HYDRASHIFT LATHES. 


O. 8207 disney street, cincinnati 9, Ohio 
ies / “CINCINNATI” Drilling Machines / ‘““SPIROPOINT”’ Drill Sharpeners 
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from cincinnati 
lathe and tool.... 
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CIMPLUS, te sparent, sust-pr venting cutting ¢ “ : 

fluid of the fathous Creu family, scores ~ te 
* one en bush shop.” i 
> = ol y i ~ : 






FOR 100% OF ALL METAL CUTTING JOBS 
Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate —The pink fluid which covers 85% of all metal cutting jobs. 
CIMPERIAL — newest in the famous, industry-proven line of CimcooL® Cutting Fluids! 
CIMPLUS —The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO—CIMCOOL Tapping Compound—CIMCOOL Bactericide— CIMCOOL Machine Cleaner. 


For full information on the complete family of Cimcoot Cutting Fluids, call your 
Cimcoot Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
©Trade Mark Reg. U.S. Pat. Off. 
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LOGANSPORT MACHINE CO., INC. 


i OGAN HAS iT | 810 CENTER AVENUE, LOGANSPORT, INDIANA 
PLEASE SEND COPY OF CATALOG: 
C 100-1 AIR CYLINDERS 0 200-1 HYD. POWER UNITS 
OC 100-2 MILL-TYPE AIR CYLS. [ 200-2 ROTOCAST HYD. CYLS. 
RIGHT PRICE D 100-3 AIR-DRAULIC CYLS. (5 200-3 750 SERIES HYD. CYLS. 
0D 100-5 os VALVES 
C2 100-6 uLTR TION C 200-6 SUPER-MATIC CYLS. 
CF 300-2 PRESSES 0 ABC BOOKLET 
PEAK PERFORMANCE (FACTS OF LIFE OC CIRCUIT RIDER 
TO: 
COMPANY 
ADDRESS 


(0 100-4 AIR VALVES (0 200-4 AND 200-7 HYD. 
TOP QUALITY 
CYLINDERS 0 300-1 CHUCKS 
in hydraulic power devices NAME TITLE 











POE EE 


FREE senp For your copy 
OF THE LOGAN “CIRCUIT RIDER” 
A 32-page manual on fluid power circuits ILLUSTRATED—LOGAN MODEL 6031 


(fifth edition) completely revised to present HYDRAULIC POWER UNIT 
current engineering trends. 


MEMBERS: Natl. Mach. Tool Builders’ Assn.; 
Natl. Fluid Power Assn. 
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MACHINE 
CARRIAGE 


for your CUTTING... WELDING... FLAME-TREATING? 


If you use machine carriages you know this: You 
need the best carriages to do the best work. 

For that reason Airco produces these motor- 
driven and portable Radiagraphs . . . track or con- 
tour guided. The No. 41 is designed particularly 
for the heavyweight jobs; speed range: 11% to 72 
ipm. The No. 20 is a natural for the jobs involving 
medium-to-heavy cutting and welding equipment; 
speed range: 2 to 240 ipm. The No. 10 type is 





at 
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Offices and authorized dealers in most principal cities 


built to breeze through the lighter gauge jobs, 
speed range: 2 to 50 ipm. 

Fingertip speed control allows an infinite selec- 
tion over the entire speed range. Easy-to-attach 
accessories equip them for arcs, circles, ovals, and 
many other applications. 

At least one of the Airco Radiagraphs will 
handle your toughest jobs. For catalogs on all, 
send your name on your letterhead. Do it now. 


On the west coast— 


Air Reduction Pacific C 
AIR REDUCTION SALES COMPANY (|i ixcxxicais- 


Airco Company International 


A division of Air Reduction Company, incorporated in Cuba— 
Cuban Air Products Corporation 
150 East 42nd Street, New York 17, N.Y. ne See ‘ 


in Canada— 
Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Ines 
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Standard Ex-Cell-0 Precision Boring Machines 





... FOR FASTER 
MULTIPLE-HOLE WORK 


... FOR FASTER 
CLOSE-TOLERANCE WORK 























For the deepest draws on the toughest metals 


Johnson's 700 WAX-DRAW does every draw in the shop. Easy fo apply by roller coating, 
spraying, dipping, etc. Use wet or dry. Blanks can be fed directly into the press or may be pre- 
coated, dried and palletized. Easy to remove, using solvent bath, vapor degreaser, alkaline 
washer or even hot water alone. Money saving. One gallon undiluted covers 2,000 square feet. 
Four-to-one dilutions produce excellent results. 700 Wax Draw handles multiple draws with 
only one application even at pressures to 200,000 p.s.i. and temperatures to 450°F. 


For further information write: JOHNSON/S WAX Racine, Wisconsin, Dept. M-11 


Another great metalworking product from Johnson's Wax Service Products Division 
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Kearney & Trecker builds — 


AIRCRAFT INDUSTRY 


Rotary feed, bed-type machine with two opposed 
vertical spindles mills both sides of aluminum pump 
body flange to critical thickness and smooth finish 
at rate of 76 pieces per hour. Unit is versatile . . 
as many as eight types of pump bodies are milled 
using only separate fixtures and cams. 


ELECTRIC POWER INDUSTRY 


CONSTRUCTION INDUSTRY 


Only one setup is required to rough and finish 
bore, finish counterbore and face both sides of a 
tread roller for tractor-type construction equip- 
ment. Workpiece is hydraulically clamped . . . 
seven sizes of rollers can be machined. This 
method replaces a turret lathe using two setups. 
New rate is 13 pieces per hour. 

Production up — 100%. 


PRODUCTION 
MACHINE TOOLS 
FOR EVERY INDUSTRY 


ENGINE INDUSTRY 


This unit bores four holes in engine block simultaneously 
. « replaces horizontal milling and boring machine that 
worked just one hole per setup. Interchangeable inserts 
allow operations on any of four different workpieces. One 
feed slide unit handles interchangeable heads. 
Production — 10 pieces per hour. . . up — 400%. 


Two-spindle machine mills both inside and outside radii 
of curved alloy steel turbine blade section in a single 
pass at three times the former feed rate. Versatile 360° 
drum fixture handles 81 different blade sizes without 
overtravel on rapid stroke for extremely short cycle time. 


Production up — 300%. 


Write for bulletin SMD-57 on your company letterhead or phone 
— GReenfield 6-8300... Direct Distance Dialing Code No. 414. 








ean eo) 


SPECIAL MACHINERY DIVISION 
6800 W. National Ave. @ Milwaukee 14, Wis. 
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SINCE 1898 ... Kearney & Trecker Customer Engineering 
Service — supported by an outstanding staff of engineers ex- 
perienced in production milling machine design and application 
— combined with the finest and latest machine tools in an ultra 
modern plant, is always ready to solve your production problems. 


For more data, circle this page number on inquiry card 41 
































PIPE AND TUBE MILLS 


Today’s expanding markets and tighten- 
ing economy demand closer production 
cost control, YODER’S complete line of 
ferrous or non-ferrous Pipe and Tube 
mills can help you meet production sched- 
ules economically...help you realize 
significant savings in the manufacture of 
tube and pipe. 




















YODER Pipe and Tube mills offer flexible 
production to meet fluctuating demand. 
They adapt easily to the most rigorous 
schedules. Everyday manufacture of con- 
stant high quality pipe and tube in diam- 
eter of 5/16” to 24”. Speeds up to 350 fpm 
plus can be obtained with YODER mills. 


YODER also makes a complete line of 
Slitting equipment and Cold Roll-Form- 
ing machinery. Send for your copy of 
the fully-descriptive book covering Tube 
Mill operation. 


THE YODER COMPANY 


5504 Walworth Ave. « Cleveland 2, Ohio 
































PIPE AND TUBE MILLS (ferrous or non-terrous) 





COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES 


MANUFACTURING 
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Vanadium-Alloys Steel Company 


for your applications 


that ask the most 


of quality on the job 


These are the leading die steels for hot work wherever 
high temperatures make life hard on dies. Their 
stamina, stability and resistance to wear have made 
them fixtures in the modern die shop—first choice 
consistently by men who know first quality in steel. 


FORGE-DIE 


14% tungsten. High resistance to softening at high 
temperatures. For piercers, punches, hot forming dies. 


HOTFORM 


Most widely used hot work die steel. 5% chromium. 
High strength, toughness, resistance to heat check- 
ing. Die casting, extrusion, and hot forging dies; 
mandrels, etc. 


MARVEL 


10% tungsten. High resistance to high temperatures. 
Punches, nut piercers, brass forging dies, etc. 


HOTPRESS 


Tungsten die steel with added high temperature tough- 
ness. Dummy blocks, upsetting dies, extrusion dies. 


PA\ Vanadium-Alloys Steel Company 


LATROBE, PENNSYLVANIA 


DIVISIONS: Anchor Drawn Steel Co. © Colonial Steel Co. ¢ Metal Forming Corporation ¢ Pittsburgh Tool Steel Wire Co. 


SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited ¢ Vanadium-Alloys Steel Societa Italiana Per Azioni e EUROPEAN 
ASSOCIATES : Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) ¢ Nazionale Cogne Societa Italiana (Italy) 





Nice Ball Bearing Company, Philadelphia, Pennsyl- 
vania, a Division of Channing Corperation, has 
started construction of a new plant addition to be 
NICE BALL BEARING COMPANY located in Montgomery County, Pennsylvania, ap- 
DER rn sot Merman “ proximately 30 miles north of the present Phila- 
; yeas delphia plant. The first unit, scheduled for completion 

in 1959, represents Nice’s fourth major expansion 


since the end of World War ll and will provide 
approximately 40,000 square feet of additional 
& manufacturing area. Future plans for the new loca- 
\ tion call for an ultimate completely integrated plant 


of approximately 340,000 square feet. 


PLAN ~ An unprecedented demand for Nice products has 


created a critical need for additional facilities. 


ys: Completion of the new facilities now under way 
LONG ANGE Liyy will add substantially to manufacturing capacity 


LESS and will enable Nice to improve deliveries and 
SBS 1 provide better service to customers during the 

PLANT ‘s fourth quarter of this year. 
One of the pioneers in the bearing industry, Nice 
EX MP AP’ SIGH Ball Bearing Company has been a nationally 
known manufacturer of ball bearings since 1902, 
producing bearings that are used in products 


First Unit to be throughout the world. 
Completed in 1959 











NICE BALL BEARING COMPANY 
NICETOWN: PHILADELPHIA: PENNSYLVANIA 
DIVISION OF CHANNING CORPORATION 
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Buhr 
ECONOMATICS 
are helping to put 


ECONOMY 
in the new 


Operating economies will be just 

as important to the compact-car 
buyer, as they are to the compact-car 
manufacturer. The high accuracy 
and low maintenance of Buhr 
Economatics assure a lower initial 
product cost through low 


Malelalehiclaitialal: Macliee 


Production men know that Buhr special 
multi-operation machines save money 
all along the line. Simple controls 

Tale Mel ioluslohil ama Za(-tMa-tol tla: 

operating costs; rugged components, 
‘building-block’ construction and 
modern design protect the initial 


investment. 








PALLET FIXTURES 


By clamping steering knuc 
pallet-fixture for complete 
machined dimensions bes 
tionships. 


HIGH PRECIS! 


Positive micro-adjustable 


bility of hydraulic feed co 
stroke compensation afte 


FLOOR SPACE €E 

Minimum area consistent 
maintenance is accentuated 
fer machine for compact-ca 




















EERE 
{ 


yet te 





CENSORED 


QUALITY CONTROL 
Self-monitoring block line ejects out-of- 
tolerance parts. Three consecutive rejects 
cause machine to stop. 


HIGH VISIBILITY 

knuckles just once in Dial index machines compact-car fly- 

plete machining, all wheels with minimum fixturing. Operator 

bear proper rela- can see everything even when safety 
guards are in place. 


GUIDED TOOLS 
table stop and flexi- Compact-car steering knuckles accurately 
ed combine for simple machined in rugged dial-index machine 
after cutter grinding. with all tool motions guided. 


SPHERICAL MILLING 
stent with ease of Small special-purpose machine mills in- 
vated by new trans- ternal seats on a compact-car part. Two- 
ct-car cylinder head. way machine has high production. 


TIME SAVINGS 


Compact-car cylinder blocks rotated 
around two axes during single index show 
time savings possible with proper design. 


DIFF 


p-~s/, / 4 


MACHINE TOOL COMPANY 
specializes in the design 
and construction of 

practical versatile multi- 
operation machine tools. 


Basic features stressed in 
all Buhr machine tools 
include: 





QUALITY rugged design and manufacturing 
accuracy are combined to provide 
long trouble-free operation. 


CONVERTIBILITY Buhr uses standardized “building- 
block” parts wherever possible in 
its machines, fixtures, etc. 


All such parts are held to Me 
interchangeability tolerances. ¥ 


& . 
PRODUCTIVITY dependability is designed and SN) 
built into Buhr machines to 
‘ P .— A) 
insure maximum productivity per 
man-hour consistent with 
production requirements. 





LOW DOWN TIME _ every effort is made to minimize 
downtime by careful attention to 
future maintenance Ze 


requirements, etc. ff | he | Vi Pf me », [ 
} ( ‘ A Af f f f > j 
VERSATILITY__ Buhr machines have a well-earned y Y aa 


reputation in industry for their 
versatility. Many can produce 

a variety of parts with a minimum 
changeover time. 


\ 


API 


the symbol of 
quality in 


SERVICE Buhr welcomes the opportunity 
of discussing your machining 


ee multiple operation 
high and low 
production 
equipment 





ae — | Am 
ANN ARBOR, MICHIGAN 


more examples 


ae 
4 
3 


STEE 





Differential case has two spherical cuts i a a 
milled on internal surface, centered on Qi 


bored holes. Production rate is 144 per a a on a 
hour. it A (¥ & .*) oe) y, 
Two-Way Machine #+C-5253 PAS Nee ne we 











All spark plug holes are combination 
drilled and reamed on a simple 2-fixture 
2-station machine with a 12-spindle head. 


Two-Station Machine #+C-4841 





DIFFERENTIAL CASE CYLINDER HEADS 





ypical jobs on 
arious BQF#FF? Economatics 


Any random selection is naturally incomplete. If you don't see a 
part that looks like yours, send us a part print and we will be 
happy to tell you what Buhr Economatics are doing to cut costs 
on your type of part. 





| im On this part, a short Buhr Economatic trans- 

=~ fer machine has eliminated an annual re- 

— Pa 4 tooling cost averaging $40,000 per year. 
——— \ Short Transfer Machine #C-5188 a 


yt — 
A Connecting-rod caps are made from steel 7] yr 4 
forgings in 12 operations on an 8-station 5 % 





dial-index machine. Four caps are finished 
in an 18-second cycle and they can be 
used without preselection. 


AXLE HOUSING Dial Index Machine #C-4965 CONNECTING-ROD CAPS 


Washing machine gear segments and pit- ~g 


poe man drive have holes drilled and bored a ay 
5 Nd in a 16.5-second cycle. we: 
ns Dial-Iindex Machine +C-5336 ( 






From 19 to 28 operations per part are { { 
performed on 32 different valve body en ae 
styles on the same machine with only —— 
simple tool changes. es 

Trunnion Machine #C-5021 





APPLIANCE PARTS VALVE BODIES 


SEI FGFE wachinte TOOL COMPANY 


ANN ARBOR, MICHIGAN 


Ask for more information by machine number 


These tough steel steering knuckles must 
be machined carefully to prevent distor- 
tion. Two at a time come off a 16-station 
transfer after 26 operations. 


Transfer Machine #C-4572 


7 different road machinery parts are > 
produced on one automatic machine. Set- 
tings for different parts are pre-selected 
with a dial switch. 


STEERING KNUCKLES Shuttle-type Machine #C-4552 ROAD MACH’Y PARTS 








HALT 


heat damage to carbide tipped tools 


SIMONDS PLATE MOUNTED WHEELS 


(OPEN STRUCTURE) 


with NEW VS BOND 





Simonds GC Electrolon (green silicon carbide) 

grinding wheels are made with very open structure 

by a new method to produce the desired voids or 

pore spaces . . . for cooler, faster grinding. 

The new V9 vitrified bond is a chemically designed glass 
bond more controllable for more uniform grinding action. 
Furnished plate-mounted for all grinders. Typical 
specifications for carbide tool grinding: GC60-H12-V9 
for roughing; GC120-H12-V9 for finishing. 


CALL YOUR SIMONDS DISTRIBUTOR 
Proven products 
Dependable know-how 
Quick supply 
SIMMONDS ABRASIVE COMPANY 
Tacony & Fraley Sts., + Philadeiphia 37, Pa. 
Division of Simonds Saw and Steel Co. 


BRANCHES: CHICAGO+DETROIT+LOS ANGELES» PHILADELPHIAs PORTLAND, ORE. SAN FRANCISCO*SHREVEPORT 
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THEY SPEND MORE pennies 
TO MAKE MORE dollars 


KENNAMETAL 


tooling permits 75% 
SFM increase... 


cuts cost per piece 
almost in half 


Like many others, this plant is sacrificing pennies 


in tool costs to make dollars in production profits. 
At 50 rpm, this boring mill faced cast iron hous- 
ings at a maximum speed of 289 sfm. Each 
Kennametal cutting edge faced both sides of two 
pieces with production averaging 5 pieces per 
8-hour shift. When the maximum speed was 
increased to 510 sfm, the cutting insert had to 
be changed for each piece. 
This reduction in machining time, plus some 
Without coolant, this Bullard lathe makes a .125 rough cut and .050 finish additional time saved by = improved method 
cut using Kennametal Grade K6 inserts ica Henan (patented) holder, of holding the workpiece, enabled production to 


Sand holes in the castings add to the difficulty of an interrupted cut. increase to 9 pieces per shift. 
Photos and production data courtesy of American Coleman Co npany, 


Sacrificing a few pennies of increased tool costs 
Littleton, Colorado, manufacturers of trucks, tractors, front drive axles, ° e mi 
and related parts. to make dollars in production profits is not a new 
idea. It has been proven-in-use by many prog- 
ties pape ressive plants, and we will gladly send you 
24 Minute Tool Life | 15% Minute Too! Life records of such operations. These results can be 
duplicated in other plants where machines and 
Feed 027 027 talented operators have been held back by old 
Cutting Time ideas about tooling and tooling costs. 

u r ° - 

First-side—rough cut 7 minutes 4% minutes Ask your Kennametal Carbide Engineer how 

First side—finish cut — MM en Kendex* (patented) tooling can help you get 

Second side—rough cut minutes 4 minutes : 

Second side—finish cut 5 minutes 3% minutes eve efficient output from aged machines oa OF 
write direct for the booklet, ‘““There’s Profit in 
Retiring a Tradition.”” KENNAMETAL INC., 
Latrobe, Pennsylvania. 97237 
Machine cost per hour $6.00 $6.00 esc 
Tool cost per hour .075 27 


USTRY AND 
Machine and Tool cost/8 hours $48.60 $50.16 


IND 
\. " 62 
Pieces finished per 8 hours 5 9 LOE 0 Ki NNA NAM ETAL 








Total cutting time 24 minutes 15¥ Y minutes 





Cost per piece $9.72 $5.57 
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A spine smashing test—Yet we got 


precision results on this %” cut under 


conditions that would make any 


other lathe sway-backed. 


Why bother to run a lathe suspended in air? Only to demon- 
strate the incomparable rigidity of the welded steel Clearing- 
Axelson Blue Chip lathe. This rigidity is absolutely permanent; 
it will maintain the precision of this machine through years of 
the most severe service. 

And why, you may ask, is such enormous rigidity important? 


Well, a lathe that can whistle its way through the toughest alloys 
yet provide vibration free operation has to be rugged. The Blue 
Chip lathe turns out more accurate work, faster—even when 
hogging off metal at a clip you would have thought impossible 
up to now. More horsepower permits use of latest tools— 
smooth, effortless operation saves you money on tooling. 


Clearing also manufactures the Clearing-Harrison 
lathe, presses of all types, dies and special tooling, 
and special equipment for the aircraft and missiles 
industry. 





All Stee! 
Welded Bed 


Stronger steel plate provides strength where it is needed. 
Pyramid shaped reinforcing ribs are used the entire length 
of the bed for high torsional rigidity. 


Modular Bed Construction 


Headstock and bed on Blue Chip Lathes are built as sepa- 
rate units. Both are all steel weldments, fully stress re- 
lieved, and both are built-to-the-floor. That’s how the Blue 
Chip lathe can laugh at obsolescence. Need a larger bed? 
Order a new bed but keep your existing headstock. 


All the facts on the Blue Chip line of lathes are 
in this catalog. Write for your copy today. 





ae 
| CsS5 . 
A DIVISION OF U.S. INDUSTRIES, INC. 


6499 W. 65th St. » Chicago 38, Illinois + Plants in: Chicago, Hamilton, Ohio, Los Angeles 





Turning... 


Cutting Oil... 
and How 
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to Save Money. 


You can cut costs by switching to the one oil that 
does the job of two—Sinclair Clairo Oil. This dual- 
purpose oil has earned a reputation as both a cutting 
oil and a machine tool lubricant. Moreover, you use the 
same Clairo Oil for cutting ferrous and non-ferrous 
metals, eliminating changeover and contamination. 
Tests prove Clairo Oil gives up to 2OO% greater tool 
life. Next time management asks how you've cut 
costs, tell them you're using Sinclair Clairo Oil— 

and show them the results. 


Call your Sinclair Representative for 
further information or write for free literature 
to Sinclair Refining Company, Technical 
Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There is no obligation. 
Clairo Oil 
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Work Alignment Gage for Universal Grinders 


OVER 


50% 


SAVED IN JOB 
SET-UP TIME 


HOW THE SURE-SET PROVIDES ABSOLUTE 
CONTROL OVER WORK POSITIONING 


The Sure-Set is an electronic work-positioning gage 

which guides the operator in making the exact amount 
of swivel table adjustment needed to eliminate unwanted 
taper or — conversely — to produce a specifically desired 
taper, so that a part can be produced successfully WITH 
ONLY ONE TRIAL CUT. There is no restriction on 
workpiece length or table length. 


The Sure-Set shows the operator when he has made 

the table adjustment correctly by showing actual 
table position. And, because it shows how much each end 
of the table moves, the operator can make correct adjust- 
ment, EVEN THOUGH THERE IS PIVOT LOOSE- 
NESS, STICK-SLIP, OR ACTUAL BENDING OF THE 
TABLE .. . conditions which occur in MOST grinders. 

















The Sure-Set eiectronically compensates for the dif- 

ference between length of workpiece (Y) and the 
distance from table pivot to adjusting screw (X). This is 
important because it permits the operator to make the 
correct table adjustment (L) without first having to stop 
and calculate what it actually should be. The Sure-Set is 
able to save the operator this calculation by charts, graphs, 
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and mathematics because its meter (graduated in .001” or 


0001") reads in terms of the workpiece taper (T) which 
he already knows. 





SLIDING 








A HARD JOB MADE EASY 


The Sure-Set saves over 50% set-up time by eliminating 
trial-and-error grinding and repeated checks. Here is the 
procedure: Take trial cut . . . gage work at two points (A 
and B) to determine taper . . . set compensating switch on 
Sure-Set amplifier to match distance between A and B 
points . . . watching meter on amplifier, zero each gage head 
by adjustments at C and D.. . adjust swivel table at E 
until meter reading for each gage head matches the amount 
of taper . .. TAKE FINISH CUT. Total elapsed time — 
2 to 3 minutes! 

You'll be amazed how much time and money the Sure-Set 
can save! For further information contact your local 
FEDERAL representative or write... 

FEDERAL PRODUCTS CORPORATION 
9111 1Eddy Street, Providence 1, R. I. 


Ads FEDERAL;Z,,,2 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Diol Indicating, Air, Electric, or Electronic—tor Inspecting, Measuring, Sorting, or Automation Goging 
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Tealidde DIE IN SERVICE 8 YEARS 
DRAWS 9,000,000 CASTER PARTS! 


COMPANY , Bridgeport, Connecticut, leading producer of 

casters, chair controls, automobile and specialty hardware, was exper- 
iencing difficulty drawing an eccentric shaped chair caster part from commercial 
quality hot rolled drawing steel. 

Scrap rate was high—production per die low. The high-speed steel die being used 
(costing $350.00) had to be reground and polished every 30,000 pieces, and replaced 
several times a year. 

A Grade C-85 Talide die (costing $1100.00) was installed in 1950 and to date has 
produced over 9,000,000 caster parts. During this 8-year production run, the Talide die 
has required no servicing and is still in operation. 

Bassick Company engineers report that the quality of their product has been im- 
proved. Surface marks and scratches, caused by scoring and galling of the steel dies 
previously used, have been completely eliminated. 


A Talide die engineer can help you cut costs and 
increase production on draw presses, punch presses, pill 
presses, cold headers, swagers and draw benches. 


METAL CARBIDES CORPORATION 
6001 Southern Boulevard Youngstown 12, Ohio 


Send for 76-Page Catalog 56-G 


- 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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WIRE DIES 


Hundreds of 
miles of steel 
and non-ferrous 
wire—.004 to 
.750—drawn 
through 
TALIDE dies. 


SWAGING DIES 


Leading fountain 
pen manufacturer 
cold swages 33 
times more stain- 
less steel parts 
with TALIDE dies. 


HEADING AND EXTRUSION DIES 


Cold heading %” C-1008 rivets, 
TALIDE dies produced 11,200,000 
pieces, other carbide dies only 
3,500,000. 


CURLING ROLLERS 


TALIDE curling rolls last 
65 times longer than steel 
rolls on beverage can 
forming operation. 


BLANKING AND FORMING DIES 


70 times more paper discs blanked 
out with TALIDE—over hard alloy 


137,000 hi- 
alloy steel 
pressure 
vessels 
drawn with 
TALIDE 
against only 
7,900 with 
steel dies 
previously 


POWDERED 

METALLURGY 
DIES 

Compacting 
highly abra- 
sive chemical 
powders, 
TALIDE pill 
dies last 4 
months; steel 
dies wore out 
in 6 hours. 
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CAREFUL! © 


Care in the creation of Continental 
Broaches takes precision manufac- 
turing a step beyond the exactness 
of quality control. Thirty years of 
broachmaking—designing and pro- 
ducing thousands of standard und 
custom-made broaches—assures un- 
matched efficiency and performance 
from CTW Broaches. 


Find out how Continental’s experi- 
ence in broach engineering, modern 
heat treat methods and cost-saving 
production processes can cut down- 
time and increase output in your 
operation. Call your local Ex-Cell-O ‘ 
representative, or contact Ex-Cell-O 
Detroit; in Canada, Colonial Tool 


: pe 
ontinenta salt. 


DIVISION OF 


>Preereereerererereererere 





: - CORPORATION 
With the sure, careful touch of an experienced hand, veteran DETROIT 32, MICHIGAN 
CTW heat-treat man hoists 72” broach from a vertical furnace. 


a | eS WEDGE 
SPLINE BROACH —— FACING BROACH 


SERRATION os wets oe INVOLUTE SPLINE 


CUTTING BROACH SHELL-TYPE BROACH CARBIDE-TIPPED BROACH SECTIONS 


ALBRE: 


The world’s most accurate keyless 


The Albrecht Drill Chuck 
at work in production 
and in the tool room. 


On milling machine 


On high speed sensitive drill 


Model 15 for small drills (.008” shank) 


On jig borer 





drill chuck! 


Albrecht Heavy Duty Drill Chuck 


8 threaded back models—capacities 0-5” 


12 taper mounted models—capacities 0-5” 


Now available in 
threaded back models 
for portable tools 


A PARTNERSHIP IN PROGRESS © 


Your industrial supply distributor makes it 
his business to know your business. He is 
always available and ready to fill your needs 
quickly, dependably and economically. When 
you need chucks, you can depend upon Jacobs 
and the Jacobs industrial supply distributor _ 
who works with you...your partner in prog: 
ress through service. 


| Cacees 


CH UC K §S 


The Jacobs Manufacturing Company 
West Hartford 10, Connecticut 
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All standard sizes and 
lengths available for 
immediate delivery. 


tr Procite nsieannaon ' 


100% concentricity 

and hardness tests 

ins le 

ee ee Knurled heads provide good grip. 





FRANKENMUTH 2, 
MICHIGAN 


UNIVERSAL ENGINEERING COMPANY 
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HARDINGE Easy READING 
BLACK and WHITE DIALS 
mean INCREASED PRODUCTION ™ ‘a 


’ % 


. HARDINGE developed these fast setting 
easy reading black and white dials — they assure 
Loh dlmelaaicels Me caLiamalte lal olgetellailelap 


Pioneered with the Hardinge High Speed Pre- 
cision Chucking Machine model HCT shown here 
Hardinge black and white dials are now standard 
equipment at no extra cost on all of our tool room = | 


and production machines. 





Invest in Hardinge equipment for product im- HARDINGE a ' 
provement and increased production. Ask for bulletin oe 


on our tool room and production machines. 


HARDINGE BROTHERS, INC. 
ELMIRA, N. Y. 


whatever the 
power production 
application... 


you can depend on 
CUNO 


engineered filtration 


“The more complete the filtration, the more efficient 
the production of power.” Cuno filters remove dam- 
aging contaminates and reduce costly stoppages. 


To meet the specific requirements of your powei 
production application, Cuno provides effective, en- 
gineered filtration with . . . Auto-Klean Self-Cleaning 
Edge-Type, Flo-Klean Automatic Self-Cleaning Wire 
Wound, Micro-Klean Disposable Depth Cartridge . . . 
available in a variety of housings. 


Let us apply over 30 years of filtration know-how 
to your requirements. 


THE CUNO ENGINEERING CORP., DEPT. 11, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
Sales Offices throughout the United States and Canada 
in Canada write: Peacock Bros., Ltd., P.O. Box 1040, Montreal 3, P.Q. 
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BRASS CYLINDER LOCK CASE 
620 PARTS PER. HOUR GROSS 


FIRST 
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Kingsbury machine cuts handling, 
makes big savings on Dexter locks 


“Too much handling of lock parts causes nicking and 
burring. Then the assembled locks bind and we have to 
rework them,” says Dexter Industries, Inc., of Grand 
Rapids, Michigan. 

“Our new Kingsbury has cut our handling way down, 
eliminating nicks and increasing production by combining 
several operations in two chuckings of the work. We’re 
delighted with it.” 

Each part passes twice around the machine. In the first 
chucking horizontal units at six stations drill the six pin 
holes, locating within .001. In the second chucking vertical 
units operate a broach and a combination tool. The last 
operation deburrs the pin holes; an air cylinder pushes 
removable pins on a block into the six pin holes. 


Typical of what we can do for you. This setup resulted 
from the joint efforts of our sales engineers and representa- 
tives with Dexter’s engineers and production men. 

If you have drilling type operations in high production, 
may we make a proposal? Your Kingsbury will have good 
basic design and accurate rugged construction. It will be 
ready to produce when you receive it and will keep on 
producing. Kingsbury Machine Tool Corp., Keene, N. H. 


KINGSBURY 





Now’ LONG-RANGE PRECISIONAIRE 


— with 15° 
LINEAR SCALE 


Triples Gaging Range— 
Cuts Inspection Costs 


Cost Saving Benefits 


This new idea enables you to: 





e@ Inspect wider part tolerances at higher ampli- 
fications with greater accuracy and speed. 


Classify parts into a greater number of size 
increments. 


Widen the scale spread for each classification. 


Accurately measure those deviations above 
and below tolerance limits. 


Reduce gaging equipment inventory and cost. 


Double the amplification of Plunjet" gaging 
cartridges. 


Obtain full amplification when gaging very 
small diameters. 


Watch machining operations more effectively 
with in-process gaging because of the greater 
come-up or approach interval. 


Broad Amplification Range 


The new Long-Range Precisionaire Gage is furnished in 
standard amplifications of 5,000:1 or 10,000:1. By 
adding the Sheffield Pneumatic Amplifier to the 
10,000:1 Long-Range instrument, you can obtain 
20,000, 40,000, 50,000, 80,000 or 100,000 to 1, 
amplification. 


Call your local Sheffield representative for a 
demonstration or write to the Sheffield Cor- 
manufacture and measurement for mankind poration, Dayton 1, Ohio, U. S. A., Dept. 9. 


of Bendix Aviation 
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Every Year: the whiskers on 
America’s old lathes grow longer! 


... And as a manufacturer don’t you 
find imports and substitutes grabbing 
more and more of your markets every 
day? Largely on a price basis? 


Any connection between antiquated 
lathes and lost markets? You know it! 


Consider these alarming facts. In 
1945, 38% of all America’s machine 
tools were ten years old or older. In 
1953, 55%. In 1958, 60%. Yes, 60%! 

The lathe story is even more dis- 
turbing. Right now 72% of all engine 
lathes are over 10 years old. Almost 
40% of these are over 20 years old. 


Think of that in terms of produc- 
tivity. A twenty-year old 16” slow- 
poke, with a 714 H.P. motor, delivers 
a top metal removal rate of 914 cubic 
inches per minute. A ten-year old with 


10 H.P. delivers a 15 cubic inch rate. 
And yet today’s Monarch 20 H.P. job 
throws chips at a 36 cubic inch rate. 

There are other factors, too. With 
old machines, the cost saving advan- 
tages of throwaway tools and negative 
rakes cannot be realized. High temper- 
ature alloys and many other materials 
cannot be turned economically without 
today’s oxide and harder TiC carbide 
tools. And savings on modern lathes 
with tracer controls are phenomenal. 


As never before, American industry 
must today study every avenue of 
possible cost reduction. For some, it 
may be a matter of sheer survival. 
Ancient lathes will not help meet to- 
morrow’s competition. Modern Mon- 
archs will... The Monarch Machine 
Tool Company, Sidney, Ohio. 


Not one of these MODERN MONARCHS 
was available 5 years ago. 
Some, not even a year ago. 


Series 62 Preselector Dyna-Shift Lathe 
Series 80 Heavy Duty Dyna-Shift Lathe 
Series 90 Heavy Duty Dyna-Shift Lathe 
Series 180 Ultra-Precision Contouring Lathe 
The Missile Master 


Rotary Profile Tracer Lathe 
-..And Others 





seven surfaces to turn: 
one template, one slide, two tools. 


Machine tools are rarely if ever bought 
because somebody thinks they might 
come in handy. They are bought be- 
cause a specific job needs to be done 
and because a particular machine is 
judged best fitted to do it. However, 
no matter how specific your need may 
be, versatility is the greatest by-product 
you can buy, and the greatest assurance 
of a profitable investment. 

Perhaps your problem is economical, 
long-run production of a contoured 
shaft piece. Well and good: your best 
bet is a New Britain +6F+ copying 
lathe. Now let’s suppose you develop 
a requirement for only a few hundred 


pieces like the one illustrated. Your 
New Britain +6F+ is every bit as effi- 
cient. Simple tooling; fast setup; rapid, 
accurate production. 

The applications for contour turn- 
ing are very broad. If you have con- 
tour turning, boring and facing work 
on shafts or chucking work, you should 
be interested in the New Britain +6F+. 
Many shops whose production require- 
ments wouldn't justify very expensive, 
lightning-fast production can make 
highly profitable use of one of the 
basic models because of its versatility, 
accuracy, fast setup and inexpensive 


tooling. At the other end of the scale, 


you can’t touch our machines for tre- 
mendous volume work. Obviously, this 
subject is much too broad and too im- 
portant to do justice to it here. We 
would like to send you literature that 
spells things out in much more detail. 
New Britain-Gridley Machine Division, 
The New Britain Machine Company, 
New Britain, Connecticut. 
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stainless, 225 per hour—brass 1500 per hour. 


Up to a point increased machine pro- 
ductivity is a matter of refinements, 
additions, skillful tooling and perhaps 
more power. Eventually you achieve 
about all the efficiency that can be 
built into equipment of conventional 
design. 

To achieve a major break-through 
in bar machine productivity necessi- 
tated redesign from the ground up. 
New Britain has done it with such 
success that we are able to offer the 
metalworking industry a whole new 
family of machines with performance 
unequalled anywhere. Independently 
cammed cross slides open up a whole 
new world of tooling possibilities. Power 
and spindle speeds are adapted to the 


important new metals and alloys. In- 
creased chucking capacity allows ap- 
plication of New Britain standards of 
speed and accuracy to much larger 
pieces. None of the famous New 
Britain exclusive features which pre- 
serve accuracy and increase accessi- 
bility over other machines have been 
oss Spindle 
Speeds 
43-526 
6 271-4250 
6 177-3000 
6 177-3000 
6 
6 


: Cr 
Model Spindles Sli 


4 


5 
52 
2 


des 


4 4 


a} o>)¢ 


64-633 
99-1504 


Qo} GO 
Wid] 


sacrificed. The chart below tells part 
of the story, and we have complete 
literature available to spell it out 
completely on the models which in- 
terest you particularly. New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 


Spindle 


Capacity uP. 


30-50 
15-25 
15-30 
20-30 
30-50 
30-50 


1/4” 
5/8” 
1/4” 
1/2” 
5/8” 
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open secret of New Britain superiority. 


Wide-open design makes the most fun- 
damental difference between a New 
Britain automatic chucking machine and 
other machines. It speaks for itself as a 
means of getting at the tooling, making 
adjustments and clearing chips. 

Massiveness, right from the floor up, 
is equally apparent and equally impor- 
tant in chucker work. You see it in the 
way the cutting tools make the heaviest 
cuts with a chatter-free smoothness 
that can’t be duplicated. 

Only New Britain provides a com- 


bination of longitudinal with transverse 
forming motion where needed. This 
versatility eliminates the need for sec- 
ond operation machines in many cases 
—particularly when a job is setup for 
double indexing, as illustrated above. 
New Britain spares no pains to in- 
corporate every new development to 
make chucker-type machining more 
profitable. The open-end design lends 
itself particularly well to magazine 
loading and unloading, for example, 
and many New Britains are being 


equipped to provide this feature. 
Whenever a number of operations 
are required on cast or forged pieces, 
these massive, rugged, powerful ma- 
chines offer great possibilities for sav- 
ings through faster, more accurate, 
more reliable production. A new and 
complete catalog on the New Britain 
chucker line is just off the press. We 
would be very glad to send you your 
copy. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 





° 
\ Grand Rapids 


Announcement 


New Britain’s new and completely 
modern Rebuild-Retool Center at 
Bridgeport, Michigan, is important to 
every present and prospective owner 
of New Britain Automatics. 

This is the first center established 
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Bay City O 
© Saginaw 


Bridgeport ® 


© Flint 
© Lansing 


Detroit 


exclusively for the rebuilding and re- 
tooling of production machinery. It is 
staffed by men trained specifically for 
this type of work. It is equipped spe- 
cially for putting New Britains back 
on the job with maximum efficiency in 
minimum time, at minimum expense to 
the owner. 

Rebuilding and retooling may be 
“orphan jobs” elsewhere, but they rate 
top treatment at New Britain. Here is 
an important extra reason for selecting 


a New Britain when you purchase new 
equipment—a full time specialist or- 
ganization devoted to protection of 
your investment. 

If you would like to investigate the 
profit potential in a complete modern- 
izing program, or could profit from a 
factory-engineered retooling of one or 
more machines, write us either at New 
Britain, Connecticut, or Bridgeport, 
Michigan. The New Britain Machine 
Company. 
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SERIES 5103-——-U.S. PAT. NOS. 2.362,948; 2,491,306 


3. ring is installed automatically. 


Mechanized Truarc ring installation speeds assembly 


eliminates costly shimming and gauging operations 


Fast, semi-automatic assembly and the elimination of costly 
production operations are among the benefits Leece-Neville 
Co., Cleveland, Ohio, derives from the use of Truarc retaining 
rings in the manufacture of its fractional horsepower auto- 
motive motors. 

Radially-assembled Truare Series 5103 Crescent® rings— 
supplied pre-stacked—are used to position and lock the arma- 
ture in the motor housing. Using the special Truare pneu- 
matic applicator-dispenser illustrated above, the operator 
merely inserts the rotor and presses a release button. The 
ring is installed automatically in a pre-cut groove on the 
rotor shaft! 

The precision manufactured Truarc rings, seated in accu- 
rately located grooves, reduce accumulated tolerances from 
a possible maximum of .184” to .025”. Costly, time-consuming 
shimming operations previously necessary to take up end 
play are eliminated, together with as many as four gauging 
operations required to select and place the shims. 

The Leece-Neville story is just one example of the way 
Truare retaining rings are stepping up production on today’s 
fast-moving assembly lines. These versatile fastening devices 
simplify design, speed assembly and eliminate rejects. In 


TRUARC RETAINING RINGS.. 
©1959 WALDES KOHINOOR, INC. 


68 For more data, circle this page number on inquiry card 


replacing conventional fasteners, they often improve product 
performance and reliability. All of these advantages are in 
addition to substantial cost savings! 

Truarc retaining rings come in 50 functionally different 
types... up to 97 different sizes within a type... 6 metal 
specifications and 13 finishes. Special Truarc hand, magazine 
and automatic applicators and grooving tools make produc- 
tion-line application easy on virtually every type of product. 
Make sure you have on file the new 16-page Truare assembly- 
tool catalog No. AT 10-58. Write for your copy today. And 
remember Waldes Truare engineers are always ready to 
assist you with your special production problems. Write: 
Waldes Kohinoor, Inc., 47-16 Austel Place, Long Island City 1, 
New York. 9.13 


WALDES 


(oO TRUARC 


RETAINING RINGS 


Waides Kohinoor, inc., Long Island City 1, N.Y. 


THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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Here at Federal, we’re proud fathers to over 
12,000 different sizes of ball bearings and hun- 
dreds of types. A fine family and still growing, 
(not that we want to boast.) 12,000 strong, 
they stand ready to satisfy almost any applica- 
tion need that American industry can think of 
(and believe you us, American industry can 
think of some lulus). Would you like to meet THE FEDERAL BEARINGS CO 


the Federal family? We just happen to have 
their pictures — and names and numbers — 
the form of a handy catalog which we'll ship 
you at the drop of a letterhead. Best looking, 
hardest working bunch of ball bearings you’ve 
ever seen. Write for it today. 


., INC., Poughkeepsie, N. Y. 


One of America’s 
edera tras bl tng 
manufacturers 
FEDERAL ON FILM—A 16 mm. color sound film 


takes you through our 400,000 sq. ft. plant. BALL BEARINGS 
Loaned free. Just ask for it. 





PLA-CHEK GAGES 


In thousands of installations on innumerable jobs 
PLA-CHEK Gages are daily proving their time- 
saving and money-saving advantages, both at the 
surface plate and the machine. Extremely easy to 
operate—and fast, too,—PLA-CHEK Gages cut 
inspection time from minutes to seconds with no 
loss of accuracy. No auxiliary gage blocks are 
necessary. PLA-CHEK’S measuring bar is made of 
deep-frozen, strain-free alloy steel. Steps on the 
bar are exactly 1” apart. Because of its one-piece 
construction, steps cannot change or separate 
with age. Adjustment of the bar is by the microme- 
ter thimble at top. Since it is not necessary to 
touch the measuring bar, body heat cannot affect 
it. All reference surfaces are ground and lapped 
to extremely close tolerances. Precision-made 
risers, which give PLA-CHEK even more scope 
and are engineered as accurately as the gages 
themselves, are available for all models. 





COMPLETE RANGE OF SIZES 


PLA-CHEK Gages are available in a full range 
of sizes to meet every inspection or surface plate 
layout requirement. Models are: The easily 
portable 6", 12” and 18” sizes, each guaranteed 
accurate throughout its entire range to .00005’; 
the 24” guaranteed to .0001” over its entire 
range; and the 36” and 48” sizes guaranteed 
accurate to .0001” in any 24” length or .0002” 
over their entire range. 








THREAD PLUG GAGES 
Full length of gaging member is avail- 
able for inspection. W 


orn or damaged 
end may be reversed in coliet. Avail- 
able in a full range of sizes. 


P.O. BOX 3806 


For more data, circle this page number on inquiry card 


THREAD RING GAGES 
Manufactured of the finest alloy steel, 
cold-treated 


If it’s precision you want—guaranteed 
precision—you’ve come to the right place 
when you specify Cadillac Gages and 
Measuring Instruments. For Cadillac is 
a name built over the years on accuracy, 
precision, quality, long instrument life, 
value and economy. 


From the famous PLA-CHEK Gages, 
now proved in hundreds of plants 
throughout industry, through the com- 
plete line of Thread Ring, Thread Plug, 
Cylindrical Ring, Cylindrical Plug, Pipe 
Thread and Concentricity Gages, neither 
accuracy nor quality is ever sacrificed. 


If your operations require really close 
tolerances, specify Cadillac Gages ... 
and get guaranteed accuracy. 


CYLINDRICAL PLUG GAGES 


Available in a full range of sizes, 
these plug gages provide 
guaranteed accuracy. 


GAGE COMPANY 


DETROIT 5, 


MICHIGAN 
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ill LL _.Jroduce cylinders with work-Saving ease 
rll and cost-cutting speed 


Sleek, massive and low-built, these modern MAKE YOUR OWN COMPARISON 

machines form commercially true cylinders 

with utmost speed and operating ease. with these standard and special features 
Adjustments for thickness and curvature e 

are made quickly. A three-roll gear train 

keeps gears continually in mesh. Curving 

starts easily. Work in the rolls can be stopped © Ful eng, qrnergensy dap tenis 

instantly, reversed rapidly, or jogged in short Three-roll gear train speeds work, protects quality 

increments ... at the touch of a button. No 

drifting! Operation is quiet: Silent worm gear 
F . . Quick, | inch roll adjust t 

drive runs in a sealed bath of oil. Fully formed Se eee ee 

cylinders are easily removed via an air oper- Rear roll power adjusted, with indicators to duplicate settings 

ated drop end. Performance is vibration-free: Pinch type rolls minimize flat spots 

No foundations or floor bolting necessary. 
Built in 5, 6, 7, 8, 9 or 10 in. diameters, Pushbutton controls, conveniently located at operator's stati 

Niagara Bending Rolls handle materials up to nar ite inte ro ee ee 

14 ft. long and 7 in. thick. For complete in- High torque main drive motor with magnetic brake and reversing contro] 

formation, request Bulletin 77. 


Silent, totally enclosed worm gear drive 


®@ Rugged, all-welded steel construction 


Air operated drop end for easy removal of cylinders 


Longitudinal grooves permit one-pass forming of small diameters 


Centralized pressure lubrication 


NIAGARA MACHINE & TOOL WORKS > BUFFALO ll, N.Y. © District Offices and Distributors in principal U.S. cities and major foreign countries 





PRECISION GRINDERS 


MODEL 1300 


PRECISION + 
VERSATILITY + EASY OPERATION 
=GREATER GRINDING EFFICIENCY 


Models 1300, 1305 and 1310 are precision grinders that offer unusual 
versatility and ease of operation. They assure high grinding efficiency 
on such operations as: external cylindrical or taper, internal, and cutter 
or tool grinding. Of simple, accurate and rugged design, these grinders 
are available in three capacities: 8” swing and 18” between centers; 


FEATURES: 
e Roundness to .00001” 


e Surface finish to 1 micro-inch 


e Parallel grinding to within 00025” in the center 
over 24”. 


e Shockless table reversal at all speeds. 


e Table reversal accuracies: .0005” for models 
1300 and 1310, and .001” for model 1305, at 
maximum table speeds. 


e Micrometer movements on table and cross 
traverse. 


e Trouble-free, low-pressure hydraulic system. 
e Nitralloy wheel spindle running in plain bearings. 


e Super-accurate workhead spindle in selected 
plain bearings. 


e Minimum stroke of .020” at maximum table 
speed. 


SEVERAL types of wheelheads of proven design 
are available. Also, special attachments to effi- 
ciently meet any grinding requirement can be 


“10” x 27"; and 10” x 40”. furnished. 


FOR FURTHER INFORMATION, WRITE FOR YOUR COPY OF BULLETIN 208M 
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MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 





From ROUGH BLANK to FINISHED 
GEAR In 5 Seconds 





How! a New Red Ring Broaching Process 


ACCURACY: 
Pin size to .0009” 
Lead to .0008” 
Involute error .0003” 


Composite error 
less than .001” 


FLOOR—FLOOR: 15 Seconds 
CHARACTERISTICS: 87 teeth, 24 pitch, 22° helix, 4” O.D., 


34” face—cast iron. 


TOOL LIFE: After broaching 26,000 parts, this broach was re- 
sharpened by the removal of only .010” of metal. In 


other cases, production would be governed by operat- 
ing conditions. 


REPLACES SIX HOBBING MACHIN 
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The above are actual production figures showing 
the possibilities of this amazingly effective 
broaching process. SPUR AND HELICAL GEAR SPECIALISTS 
The consistent precision and speed attained ORIGINATORS OF ROTARY SHAVING, 
do not depend on the operator. They are engi- GEAR HONING AND ELLIPTOID 
neered into the tooling. 
Investigate the savings of this process as 


applied to your operations. Get the whole story NATIONAL BROACH 
from a Red Ring engineer. & MACHINE Co. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 











WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


MACHINERY, November, 1959 For more data, circle this page number on inquiry card 73 





proven design features... 


Here is the second in the entirely new, field-tested 
line of heavy duty Nebel Lathes, extending Nebel 
economies even further into the heavy duty field. 


The rugged, proven design Nebel Model 2516 Engine 
Lathe is built to the complete A.S.A. standards and 
tolerances of accuracy for engine lathes. It offers you 
more accuracy, more power, more and higher spindle 
speeds than ever before available from Nebel. 

e Heavy duty 3-bearing spindle with zero precision 
bearings. 


e 18 spindle speeds through complete gear range... 
up to 1500 RPM . . . streamlined speed selection. 


e 60 feeds, 60 thread changes... all directly read. 
e Automatic lubrication. 


e Wide design carriage with 146 square inches of 
bearing surface on bed ways. 


e Double-wall one piece totally enclosed apron with 
simplified controls. 


e End gearing totally enclosed in self-lubricating 
housing. 


e Power traverse heavy duty tailstock with rugged 
thrust lock. 


e Rigid box girth design bed... hardened and 
ground steel bedways. 


Write for new, fully descriptive Bulletin No. 213. 


Nebel Lathe Division » Nebel Machine Tool Corp. 
341¢ Central Parkway, Cincinnati 25, Ohio 


Other entirely new, proven design Nebel Lathes 
now available: 


e Heavy Duty Model 2013 (Bulletin 212) 
e Standard Duty Model 2516-20 (Bulletin 214) 


e Heavy Duty Extension Bed Gap Lathe Model 
HXB 26/45 (Bulletin 211) 


NeBEL 
HEAVY DUTY ENGINE LATHE 


entirely new, proven design 


NEBEL MODEL 2516 HEAVY DUTY ENGINE LATHE 
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bout two years ago, Michigan Tool Company set up — as 

part of its own research and development activities — a com- 

mittee of engineers familiar with both the techniques and 

economics of gear production. Prime purpose of this committee was to 

help guide Michigan Tool’s own research and development on new 

methods and equipment through detailed studies of the techniques and 
operations at individual plants. 


About a year ago, it was decided to give public recognition to 
those cooperating companies in industry, the study of whose operations 
revealed valuable progress in gear production methods and uses of 
modern gear production equipment. 

During the past year the operations of a number of plants were 
studied and several of these were named by the committee as qualify- 
ing for Honor Citations. 

The studies are continuing. Several additional plants have already 
been recommended by the committee for Citations in the coming year 

+ still others may qualify as studies of their operations are 





_____CATERPILLAR TRACTOR CO., Peoria Plant 
W. L. Naumann, Plant Manager 


OF SPECIAL NOTE: Excellence in selection of 
tooling for production of heavy duty 
gearing to reduce costs and increase 
quality. Its extensive use of shaving 
to produce quiet gears of greater 
strength for road building and con- 
struction equipment was a factor in 


the selection of this plant for a Gordon Swardenski, Asst. 

citation. ceiving citation from M. R. oder 
Michigan Tool Co. The machine» 
ground is an 873 finisher re 
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_____CHRYSLER CORPORATION, prom Ind. Plant 
James Cypher, Plant Manager 


OF SPECIAL NOTE: The unique adaptation of 
the Shear-Speed gear-cutting process 
to the cutting of many types of tooth 
forms in a variety of materials — 
aluminum, steel, and cast iron. 


James Cypher (right) receiving the 
1959 Honor Award from M. R. 
Anderson, President of Michigan Tool 
Co. in front of one of the Shear- 
Speed gear cutting machines. 





John H. Jones receiving the Honor 
Award from H. Pelphrey, Research 
Director, Michigan Tool Co. 


‘ 


C. E. Kopp (right) receiving the 1959 
award in the motor boat engine field 
from Michigan Tool’s president M. R. 
Anderson. 


DANA CORPORATION, Toledo Division 
John H. Jones, Works Manager 


OF SPECIAL NOTE: Its constant search for 
quality as evidenced by the quick 
adoption of abrasive gear finishing to 
improve the accuracy of hardened gears 
for heavy duty transmissions and elimi- 
nate any possible burrs and nicks re- 
sulting from handling of gears in 
process. e. 

Michigan Abrasive 

used to improve 

dened gears by D 


a me: 


EVINRUDE MOTORS, Milwaukee AS 
C. E. Kopp, Factory Manager ‘ 


OF SPECIAL NOTE: Evinrude’s vision in adapt- 
ting chipless machining to the pro- 
duction of motor boat engines, par- 
ticularly on stainless steel shafts — in- 

» creasing strength of shafts and elimi- 
nating wastage of materials in the 
form of chips. 


Rolling of involute teeth on Evin- 
rude’s stainless steel shafts on a 
Michigan Roto-Flo machine. 





FORD MOTOR COMPANY, Transmission Division 
R. L. McNulty, Plant Manager, Livonia 


OF SPECIAL NOTE: The manner in which this plant has 
reduced the hazard of human errors in gear pro- 
duction through selection of high precision fro- 
duction equipment and mechanization of handling 
of gears in process as through the use of Gear-O- 
Mation in-process storage, feeding, unloading, 
orienting, and allied equipment. 
Looking over some of the Gear-O-Mation equipment 
at Ford-Livonia are A. F. LeFevre, Quality Control 
Mgr; R. L. McNulty, Plant Manager; Stanley Cenzer, 


Mgr. of Mfg. Engrg; M. R. Anderson (President of 
Michigan Tool Co.) and E. M. Sirhal, Prod. Mgr. 


GENERAL ELECTRIC COMPANY, River Works 
Jasper E. Anderson, Manager of Manufacturing 


OF SPECIAL NOTE: The outstanding job done in producing extremely large 
gearing for ship propulsion resulting in increased power-transmission 
capacity for a gear of a given size, far greater quietness, etc. It was 
also a pioneer in the use of very large high-precision vertical gear 
shavers (Michigan V-series) to finish gears up to 200 inches. 


J. E. Anderson of G.E. and M. R. Ander- 
son, President, Michigan Tool Co., stand- 
ing on the table of one of G.E.’s huge 
Michigan V-series gear finishers—cap- 
able of producing highly accurate gears 
of up to 200” diameter. 





mec = INTERNATIONAL HARVESTER, Farmall Works 
’@)) Paul Bohy, General Supt. Division 2 
Ernest Palmer, General Foreman, Gear Lab. 


OF SPECIAL NOTE: Awarded the Citation in the tractor 

field, for the evidences of its constant search for 

equipment and methods which would reduce costs 

despite close tolerances. Example: Adaptation of 

high speed hobbing to the production of tractor 

gears. 
Left) Walt 3 4 eT ‘ 
and ) (right) co —. A battery of Michigan 1458A high 


- ane d hobbers like this is used at 
. D. F. Moncrieff, Michigan Tool ange 
VP who presented the awards. the Farmall Works. 
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MILLER PRINTING MACHINERY COMPANY 
Earl H. Sieg, Plant Manager 


OF SPECIAL NOTE: 


Lee lee 


The unusually tight tolerances 


which this manufacturer of offset printing ma- J 
chinery maintains on gears for offset printing F 
equipment. Its constant checking for accuracy with ; x 


the latest type of equipment. 





Miller Printing Machinery officials looking over 
recordings of 100% involute checking of gears 
(on a Michigan Sine-Line 1124) (I. to r.) A. A. 
Saul, Chairman of the Board; R. S. Hildreth (Chief 
Engineer of Michigan Tool Co.); Earl Sieg, Plant 
Manager, and W. G. Young, President. Miller 


also uses a Michigan 1218A optical checker for 
gear leads. 





: ROCKWELL-STANDARD CORPORATION 
"ire a 23; Transmission and Axle Division, Newark, Ohio 
ie Wm. E. St. Clair, General Manager 


OF SPECIAL NOTE: Its continued search for gear produc- 
tion equipment which will result in higher quality 


\ gears at lower cost for its double reduction axles. \ 
Its use of “870” type gear shavers for a variet : \ 
y 4 


Ts, of gear sizes and types is an example. 


— 


(R to L) H. E. Kraning, Asst. Gen. Mgr. and Wm. 

E. St. Clair, Gen. Mgr. of Rockwell-Standard with 
“Undercut” shaving at Rockwell- H. Pelphrey, Research Director of Michigan Tool 
Standard on the Michigan 900 helps Co. looking over an unusual shaving job on a 
keep gears in mesh. Michigan 900. 
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WESTINGHOUSE ELECTRIC CORPORATION, Nuttall Works 
F. D. Weatherholt, Division Manager, Gearing Div. 


OF SPECIAL NOTE: This home of Moduline is believed to be 
the first to use chipless machining on gearmotor 
shafts, increasing uniformity, shaft strength and 
finish. Noteworthy are the close tolerances, exten- 
sive use of shaving, and precision checking to 
assure accurate gears both in job lots and in con. 
tinuous runs. 


R. S. Hildreth, Chief Engineer, Michigan Tool Co., 
discussing “optical lead checking” on a Michigan 
1218A with Mr. Weatherholt, R. H. Timmons, Mfg. 
Mgr., and R. L. Mathias, Engrg. Manager, of 
Westinghouse Gearing Division, where production 
gears of master gear quality are the rule. 





Products and Services 
of 


“Gear Production Headquarters” 


LARGE EXPERIMENTAL LABORATORY for development and 


pilot runs of gears and geared components as well as 
tooling for customers. 


GEAR CUTTING EQUIPMENT: “Michigan” and “Michigan- 
Lorenz” hobbers; “Michigan-Lorenz” gear shapers; “Shear- 


Speed” Gear Shapers; hobs, shaper cutters, involute 
cutters, etc. 


GEAR FINISHING: “Michigan” gear shaving machines; “Michi- 
igan” gear lappers; “Michigan” abrasive gear finishers 
(for hardened gears); gear finishing cutters and tools. 


GEAR CHECKING: “Sine-Line” gear checking equipment for 
laboratory and production line checking and analysis of 
gears; “Sine-Line” hob checking equipment; “Ultradex” 
split-second accuracy index tables; master gears. 


AUTOMATION: “Gear-O-Mation” standard and custom-engi- 
neered equipment for handling of parts in process (stor- 
age, loading, unloading, conveying, orienting, distribution, 
etc.). 

WORM GEARING: “Cone-Drive” double-enveloping worm gear- 
ing, speed reducers and gear motors. 


CONSULTING SERVICE: On all phases of gear design, tool 


design, processing, equipment, automation and economics 
of gear production. 
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‘“ AMONG Management s chief functions, and perhaps its most 
important, is the propet selection of investments for the 
most profitable application of capital. In the Manufacturing 
Industries money invested in modern tools usually 
provides a higher reture than when invested in most 


securities and has greater built-in stability- 


“We at Mechanical Handling Systems Inc. recognize 

this and encourage OUF several Production Departments in 

the search for improved tools and methods. Each proposed 

capital acquisition is submitted to Management of a 

“Request for Appropriation” form, and this is turned over tO 

the Compt® ; for complete analysis, based 
formula, but tailored to 


our own particular Company requirements. 





“when the detailed analysis has been completed 4 


“Summary of Business Investment analysis” form is made 
up, which summarizes the main points of the Analysis CLARK, N. J. 


for consideration and decision by the Executive Committee. 
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between the various propositions which constantly 


those which indicate the most economic returns. This 


applies equally to equipment recommended to 
SUMMARY OF 


replace wastage of assets or tO meet new business BUSINESS INV 
NVESTMENT ANAL 
YsIs 





co 7 os ‘ Net Investe 
conditions of competition or additional opportunity: t Investment Required 


Three 
Year Adv 
vantage 


“The adoption of a planned program, not only ci Operating Advantage 
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— 94,902.00 __ 


for replacement but to meet anticipated a 
crease in Costs None 


obsolescence, must play 4 major role in all He ten-Opacating Adventag a 


our Industries if we are tO retain the vitality None 


Deduct: 
uct: Interest $11,578.92 


needed to continue our progress and me 
Before Tax Change $13.94 


Industrial expansion.” Deduct income Tax Ch 
-_ 


$11, 164,98 
Th — 3.769.460 
ae ree Year Advant 9. 46 
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CENTER OF MACHINE-TOOL EXCHLUNCE ROCKFORD, ILLINOIS, U.S.A. 





MACHINES GENERATOR-BASE WELDMENT 
WITH LESS HANDLING AND SET-UP, IN 
"2 ONE-THIRD NORMAL PRODUCTION TIME 


Machining data: 


Dimensions Weldment 


Weight Workpiece 

Operation: 
Planing top-side pads, highest 
pad 301/,” from base of work. 


Set-Up Time Ist set-up, 11%, hrs., 
2nd set-up, 11/2 hrs., 
includes surface indication 

for continuation of cut. 


Machining Time 173/, hrs. 


Nothing performs like 
hydraulic power: 
@ Infinitely adjustable feeds and speeds; 


@ Smooth, uniform cutting pressures 
for finer finish; 


@ Maximum metal removal 
per H.P. expended; 


@ Low Costs for machining, cutting tools 
and maintenance. 


i; feces. @ sel dom. F-Veor il, | am gel e} Gam ot om 
Pioneers In The Use of Hydraulic Power 
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CITY OF MACHINE-TOOL SPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 
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Greenlee engineers work with your men at all levels 

of management, production, and engineering. They gather 
and exchange information based on broad experience. 
These contacts accelerate creative thinking .. . 

one idea stimulates another. Thus cooperative creative- 
engineering by Greenlee puts a profit-making 

investment to work in your plant. 


Greenlee experience can save time and money in your plant. 
Designs are translated into profitable, low-cost 
manufacturing machinery when you invite Greenlee 
engineers to join your team. These men know the art of 
designing machines to avoid production problems. 


Now Greenlee facilities take over . . . Greenlee controls 
every step in the engineering and manufacture of machines. 
Foundries . . . machine shops . . . assembly floors . . . 
they’re all here to efficiently build machines to 

meet your needs . . . to cooperate with you in meeting 
production requirements. Call Greenlee... let them give you 
the complete story on cooperative creative-engineering. 


nm” 


DA Reem: 5 tg 
Ao nana eae aay 


Trensfer-Type Processing Machines \ Machines set with the future in mind | 


Multiple-Spindle Drilling and Tapping Machines a4 E 

Six and Four-Spindle Automatic Bar Machines 
Die Casting Machines and Trim Presses 

» Hydro-Borer Precision Boring Units BROS. & CO. 

» Core Box Handling Equipment for Foundries 


Specialized Woodworking Machines he neers ave 
Hand Tools for Woodworking ROCKFORD, ILLINOIS 
Tools for Woodworking Machines ; 2 eee ; 
Hydraulic Tools for Electricians, Plumbers, Contractors : SE EE 
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MATTISON 


HIGH-POWERED 
PRECISION 


GRINDING 


New Quick-Tilt spindle can increase 
your grinder production 50% 


METHODS 


Until now, users of vertical-spindle 
surface grinders have had to com- 
promise either accuracy or produc- 
tion because of the difficulty in 
tilting the wheel spindle. In fact, 
to combine high stock removal with 
fine finish and flatness meant pay- 
ing for two operations instead of one. 
Now it is possible to tilt the 
spindle by just turning a selector 
switch. You have power-tilting to 
eliminate wheel drag when rough- 
ing, yet in a matter of seconds the 
grinding wheel can be reset to the 
flat position for finish grinding. 
Simple, isn’t it? You might even 
ask: ‘“‘Why didn’t you think of this 
ten years ago?” Actually, the real 
significance of this feature lies in the 
new thinking about surface grind- 
ing as a stock removal operation. 
Ten years ago grinding was con- 
sidered a finishing process. There- 
fore, it was not until we had proved 
the direct and indirect cost savings 
made possible by grinding from the 
rough that the need for power-tilt- 
ing spindles became imperative. 
Production tests in our Methods 
Laboratory show that the average 
grinding operation can be at least 
50% more efficient—that’s compar- 
ing one machine with the wheel set 
flat against one on which the cycle 
is divided between roughing and 
finishing. But, the profit signifi- 
cance of power-tilting shows up 
more dramatically when grinding 
through outer scale and burned 
edges instead of milling or planing. 


How to increase stock removal 
With a tilted spindle your motor 
horsepower is applied over a smaller 
wheel area for greater grain pene- 
tration. This produces a bigger chip. 
You can use harder wheels and still 
get breakdown. 
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Fig. 1—Turning the selector switch automatically 
tilts the spindle .010 in. toward the leading edge, 
or back to dead flat. 


Converts from roughing to finishing in seconds 


Fig. 2—Quick-Tilt spindles solidify all the accuracy and stock removal features built into Mattison No. 24 
and 36 rotaries. These machines are being built with spindle motors up to 60 hp to provide optimum cutting 


speeds on stock-removal operations. 


With modern casting and forging 
techniques, there is no reason why 
stock allowances should not be spec- 
ified for rough grinding of flat sur- 
faces. This means a saving of ap- 
proximately 50% of the stock allow- 
ance normally required for tool or 
cutter finishing. If close tolerances 
or finish are requirements, think 
of the dual advantages by grinding. 

Hard spots, scale, and burned 
edges are no problem. We can show 
you examples of savings on parts 
such as bolster plates, forging dies, 
pump castings, and forged steel 
chain links. 


Increases accuracy of small parts 
With the practical elimination of 
curvature during the finish grind, 
more small parts can be ground per 
table load and setups can be speeded 
because the work need not be 
centered in relation to the wheel 
“ellipse.”” You use the same, easily 
adjusted clearance for every job. 
Leave enough stock for finishing 
and it is possible to grind over the 
full diameter of the wheel and still 
hold precision tolerances on all parts 
whether they’re located at the outer 
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Fig. 3—Tilting the spindle reduces contact area 
between segments and work, permits use of higher 
horsepower and harder wheels. Slight bevel at 
leading edge reduces contact area for finishing. 





edge or under the low point. 
See a demonstration 


We are producing perfect diamond 
finishes on parts having large, un- 
interrupted surfaces. We can show 
you production savings, wheel life, 
and accuracy on test jobs or your 
own. Your Mattison dealer will 
make all the arrangements. 
MATTISON MACHINE WORKS 
Rockford, Illinois Phone 2-5521 


Want more information? Send for new catalog 
describing Quick-Tilt spindle and other exclusive 
— of Mattison’s Nos. 24 and 36 vertical 
rotary. 


HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 
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Mill Odd Shapes 
in One Operation 


...with Barber-Colman Form-Relieved Cutters 





Milling is the best way to produce accurate, irregular 
forms with a minimum of tooling expense. But, when 
you get down to cases, much depends on the design and 
quality of the milling cutter used. 


Barber-Colman Company will manufacture a cutter 
from your part or print for almost any form. In it will 
be designed all the factors needed to upgrade production 
efficiency and work quality. 


Take this small part, for example. As shown on the 
drawing, there are two opposed surfaces that require 
machining at right angles to the cutter axis. For effi- 
cient milling at these points, the teeth must have both 
left-hand and right-hand axial relief. This design prob- 
lem was solved by making the tool interlocking, with 
axial relief in both directions. Right-hand and left-hand 
helical flutes assure smooth cutting action and fine finish. 


The cutters are unground. Yet, all dimensions are held 
to a maximum tolerance of + .002 in. Angular surfaces 
are held to + 30 minutes. A separate cutoff operation 
was eliminated by ganging a metal-slitting saw with the 
form cutters. 


Thus, fine finish and high accuracy were provided at the 
lowest possible cost and with a minimum tooling expense. 


Five types of engineering... 


These Barber-Colman engineering and manufacturing 
capabilities can be added to your own in finding better 
solutions to milling problems: 


1. Application engineering — on-the-spot evaluation of 
milling problems by experienced tool designers. 

2. Design engineering — highly specialized tool engineer- 
ing, backed by electronic computers for fast, accurate 
calculation of complex tooth forms. 


3. Metallurgical engineering — specially selected steels 
and heat treatment for your particular material and 
tool geometry. 


4. Manufacturing — the most complete and advanced 
processes under one roof for producing exactly the right 
finish, highest accuracy, and any cutter style. 


5. Quality control — optical master inspection, seven 
different control stations, and numerous separate inspec- 
tions for individual cutters. 


If you are producing irregular parts by shaping, crush 
grinding, or milling, it will pay you to let a Barber- 
Colman milling cutter engineer look at the job. He will 
show you how to combine the maximum number of 
operations in a single cut with lowest possible tool cost. 
Call your Barber-Colman sales office or Rockford — 
TR - 7-5741. 








BARBER 
COLMAN 


® 
Ti2 Loomis St. Rockford, Illinois 
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SUNDSTRAND “Engineered Production” NEWS 





For economical, volume production 
of parts like these... 


Get your best machine buy 
after a Sundstrand 
“Engineered Production 
Anal ysis’’ 


Automatic Drilling 
Turnover Units Units 


Whether the job calls for milling, turning, boring, drilling, or any 
combination of these and any other operations, a Sundstrand 
“Engineered Production” analysis assures the most efficient process- 
ing method. Standard components like those shown below reduce 
original investment. 


Automatic Automatic 
Indexing Units Chip Dumps 


“Engineered Production” Service 
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MACHINES DESIGNED TO MEET YOUR NEEDS POCKEFORD, ILLINOIS, U.S.A. 





Sundstrand solutions include many 
years of experience with all three basic 
types of process machines: (1) Work 
transfer where work progresses from 
one station to the next and is located 
in another fixture, (2) pallet type where 
work and fixture move together, and 
(3) indexing or dial type consisting 
of an indexing rotary table and enough 
machining stations for the required 
operations. 


Factors considered as part of a 
Sundstrand “Engineered Production” 
analysis that determine the best type 
of machine for the job include: Hourly 
and total production required, shape 
of the part, material composition, re- 
quired locating points, and numerous 


related factors. 


Broad use of standard components 
in designing special machines pro- 
vides two outstanding benefits: (1) 
Lower initial capital equipment out- 
lays and (2) simpler, lower cost 
modification when change occurs in 


parts being processed. 


Processing lines built by Sundstrand 
offer from less than 10 to more than 
40 separate work stations with multi- 
ple operations being performed at 
many stations. Brief descriptions of 
these typical solutions are contained 
in a booklet available from Sundstrand. 
Parts being processed include cylinder 
blocks, crankshafts, camshafts, electric 
motor frames, transmission housings, 


and brake drums. 


For more details on how Sundstrand 
applies “Engineered Production”’ solu- 
tions to insure the best machining method 


write for Bulletin 609. 


SUNDSTRAND MACHINE TOOL 











ornare 


HERE ARE TYPICAL 
SUNDSTRAND SOLUTIONS 


DIVISION OF SUNDSTRAND CORPORATION 


BELVIDERE, ILLINOIS 
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SUNDSTRAND 


More facts about 

SUNDSTRAND 
“Engineered 
Production” 


Literature listed under various 
machine types has more de- 
tails. Write Sundstrand for 
your copy today. 


Automatic and Tracer Lathes 
Bulletin A-109 


=> 


Engineered Milling Production 
Bulletin Be109 


Examples of Transfer Ma- 
chines—Bulletin C-109 


Multiple-spindle Drilli 
Machines—Bulletin D-1 


am and Rotary Surface 
Grinders—Bulletin E-109 


Y 


SSulletin’ Ay 


Practical Broaching Methods 
Bulletin F-109 


Thread Milli 
Bulletin G-1 
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Inspects 36 Cylinder Block 
Oil Holes Automatically 


<< eae 





“Ne 

@ This W. F. & John Barnes Special Automatic Probe Machine, 
designed and built for a large automobile manufacturer, now 
test probes 36 cylinder block oil holes for obstructions auto- 
matically. The new unit is located in the cylinder block pro- 
duction line just ahead of a bearing cap assembly station. 
Collapsing-type probes, equipped with microswitches, indicate 
location of any obstructed holes on a master control panel. 
Faulty blocks are marked for removal from the Barnes machine 
and are not allowed to proceed to the next station until the oper- 
ator clears the master control panel. 


This machine is just one of many types designed and built by 
W. F. & John Barnes to help solve troublesome production 
problems. Call in a Barnes Process Equipment Engineer today, 
He'll work with you in developing better cost-cutting methods 
and equipment. 











Probe angular hole at 
No. 2 and No. 4 main ~ 
bearing 


Probe 2 angular 
Probe vertical hole to left-hand holes in No. 1 and 


_ oil galleries and vertical hole No. 3 main bearings 
to No. 4 main web 


Probe 4 vertical holes in bearing 
cap side 


Probe horizontal hole at No. 4 ‘ m 
> Drawing illustrates how vertical, angular, and main bearing Probe 45° hole in No. 5 
horizontal air cylinders automatically probe 36 cylin- main beering 


der block oil holes. Collapsing-type probes indicate 
the exact obstructed oil hole on a master control panel. F 





~ 











Probe compound angle 
Write FOR FREE DATA oil gallery hole 


Wri aaa f Probe 16 valve sleeve 
rite today for your copy o pitiheaiinn tales ‘ends 
“Coordinated Machine Engineer- pe i a hale pe 4 
ing” describing modern machines = 1" 

and mass production techniques. gallery 











Special Special Special 
\WeF Rtn N Machine Tools Handling Equipment Electrical Controls w.F, @ JOHN BARNES COMPANY 


PROCESS EQUIPMENT DIVISION 


BARNES a . ae ie S 416 SOUTH WATER STREET @ ROCKFORD, ILLINOIS 


ee 


BUILDERS OF BETTER MACHINES AND EQUIPMENT SINCE 1872 
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As he cuts off steel... 
he adds the "Touch of Gold” 


The cut-off wheel this man is using is 
one of the complete Norton line, devel- 
oped to bring the value-adding ‘Touch 
of Gold” to all cutting-off jobs, on all 
metals and the widest variety of non- 
metallic materials. 

For wet or dry cutting, on manual or 
automatic machines, Norton cut-off 
wheels are available in ALUNDUM* alu- 
minum oxide and CRYSTOLON* silicon 
carbide abrasives . . . in resinoid, rubber 


and shellac bonds... with or without 
reinforcement of glass cloth, nylon, cotton 
or combinations of these. 

Backed by leadership in abrasive prod- 
uct development, Norton cut-off wheels 
are recognized as the most efficient, most 
economical production tools of their type. 
Your Norton Man, a trained Abrasive 
Engineer, and your Norton Distributor 
will be glad to tell you how these ‘‘Touch 
of Gold’’ benefits can be brought to your 


own production. NORTON COMPANY, 
General Offices, Worcester 6, Mass. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


ABRASIVES 


Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electro-Chemicais — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 





Complete DRILLING 


for the 
“cumbersome” parts... 
with U. S. DRILL HEADS 


id! Is your drilling accurate and economical 
in structural steel, tube sheets, flue 
sheets, and other large, cumbersome 
parts? It will pay you to check into a 
U. S. Drill Head installation on your 
radial drill! 


Style U Universal Joint Adjustable 

Heads equipped with Air Counterbal- 

ance and 360° Ball Bearing Swivel At- 
Full ball bearing mounting of shafts | tachment give added versatility to any 
Shaved gears throughout radial drill. Quick setup with positive 
Exclusive quick-change neoprene- lock of swivel in aligned position. Fast 
sealed universal joints and accurate operation with minimum 
Heavy duty spindle assemblies operator fatigue. 


Adjustable-arm spindle mounts, or Select the right head for your jobs from 
special bored Slip Spindle Plates the many sizes of Style U Heads. You'll 
Oil-tight, high-strength cast housings get lots of cost-reducing features. 


Write for descriptive literature, or 
ask for recommendations on your 
particular multiple drilling problems. 





Adjustable and Fixed Center Multiple Drilling Heads. 
D RI L L oe Individual Lead Screw Multiple Tapping Heads. 


TIN) Gi UNITED STATES DRILL HEAD CO. 
BURNS STREET ¢ CINCINNATI 4, OHIO 
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Tape control... 
certainly! 


Tape control can readily be applied to any Lucas 
model, (2 3/4” to 6” diameter spindles) if repetitive 
operations or complicated one-of-a-kind jobs make this 
new development advantageous, Lucas tape controlled 
machines are available with punched tape for N.P.C., 
magnetic tape for contouring, or tape and tracer con- 
trol. If you have a profitable use for any type or size 
of horizontal boring, drilling and milling machine (up 
to 6” spindle capacity) you can get it at its best from 
the specialist in this type of machine. Did you ever 
meet a man who regretted picking a Lucas? 


LUCAS 


OF CLEVELAND 














ant controls... 


A Lucas performs the greatest variety of 
operations possible in any machine tool. 
Standard models permit control of all oper- 
ations from the pendant. Optional pendant 
and lever control machines, like the one 
shown above, combine a simplified pendant 
with readily accessible levers. Whichever 
type of control you want—pendant, lever, 
tape, tracer or any of these in combination 
—Lucas has it. 


LUCAS 


OF CLEVELAND 








Hybrid compound keeps grinding 
wheels open and free-cutting, mini- 
mizes machine tool maintenance. 


Now, today, there is a metalworking com- 
pound that offers extra-high detergency 
for stress-free grinding, yet does not at- 
tack paint, remove way lubricant, or leave 
crystalline deposits on the machine... 
that /ubricates as it cleans, yet does not 
leave an oil film on the chuck ... that is 
just as clear as any synthetic compound, 
yet is a petrochemical-type solution that 
is effective and stable at 60:1. 


* 
my 


here comes real detergency 


Hi-D is one of the outstanding lubrica- 
tion developments in Stuart's 90-year his- 
tory. Yet, it costs less per drum than most 
“‘coolants''—up to\% less at proper dilu- 
tion than some high-priced cutting fluids. 

No other cutting and grinding com- 
pound is anything like it. Best described 
as a hybrid, it has all the qualities you 
look for in a synthetic without any of 
the disadvantages. 


Who uses it? Turn the page and read 
results being obtained 








Productive Lubrication 


FOR PROFIT-MINDED PRODUCTION MEN 


VOL. 1, NO. 4 
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Stuart's Hl-D checks rust, 
reduces costs at La Salle Steel 


Stuart’s new high-detergency, 
wide-purpose chemical compound— 
HI-D—proved to be just what the 
people at La Salle Steel Company 
wanted: a cutting fluid that works 
equally well for grinding or turn- 
ing, and is capable of inhibiting rust 
at economically lean mixtures. 


During its preliminary evalua- 
tion, Stuart’s HI-D was put on two 
Medart turners. We’re happy to re- 
port (having more than a passing 
interest in this product) that it 
made a versatile showing and was 
immediately put to work on 9 ma- 
chines in the grinding and turning 
department. Jobs ranged from 
roughing cuts of %.” to 4%” on the 
turners to lighter cuts for accuracy 
and fine finish on the grinding ma- 
chines. Which brings up one of the 
ticklish problems at La Salle ... 
in-plant protection for highly fin- 
ished steel bar stock. 


In testing other lubricants, La 
Salle found bars rusted too readily 
at dilutions of 30:1. But Stuart’s 
HI-D worked efficiently at a 50:1 
dilution while it held its high deter- 
gency and lubricity potency for ef- 
ficient turning and grinding. La 
Salle maintained quality and at the 
same time reduced cutting fluid 
costs plenty (45%). 


Stuart's HI-D can be used at 50:1 on machines 
like this centerless grinder as compared with 
15:1 for the previous compound. 





If you’re looking for a cutting 
compound that combines high deter- 
gency, rust prevention, wide job 
range, high cooling capacity, and 
excellent lubricity, it will pay you 
to call in a Stuart representative. 
Our real objective is even more 
direct — buy a drum of Stuart’s 
HI-D and test it on your problem 
jobs. 


Phone your Stuart Representative 
listed at right. 





METALWORKING LUBRICANTS 
D. A. STUART OIL CO., LIMITED 


2727 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART Ol CO., LIMITED 
P. O. Box 430, 43 Upton Road, Scarborough, Ontario, Canada 


EUROPEAN OFFICE 


BERN, SWITZERLAND, Wolo v. Muhlienen, Effingerstrasse 75 





ATLANTA, Georgia 
Henry E. Perkins 
275 Danbury Lane 
Blackburn 5-6926 


BAYONNE, New Jersey 
D. A. Stuart Oil Co., Ltd 

P. O. Box 137 

HEmlock 7-0151 


CINCINNATI 2, Ohio 

c/o Queen City Warehouses, Inc. 
42-56 Main Street 

PArkway 1-3731 


CLEVELAND 13, Ohio 
D. A. Stuart Oil Co., Ltd. 
1730 Train Avenue 
PRospect 1-7411 


DALLAS 35, Texas 

The Royal Supply Company 
6626 Maple, P. O. Box 35374 
Fleetwood 1-3927 


DAYTON 2, Ohio 

c/o Union Storage Company 
10 S. Conover Street 
BAidwin 6-1871 


DETROIT 4, Michigan 
D. A. Stuart Oil Co., Ltd 
8350 Military Avenue 
TYler 7-8500 


ENGLEWOOD, Colorado 
Western Oi! Supply 

3275 S. Santa Fe Drive 
SUnset 1-1721 


HARTFORD 13, Connecticut 
D. A. Stuart Oil Co., Ltd. 

410 Asylum Street, Rm. 336 
JAckson 7-1144 
INDIANAPOLIS 7, Indiana 
D. A. Stuart Oil Co., Ltd. 

c/o Merchandise Whse. Co., Inc 
1414 South West Street 

MElrose 2-2525 


KANSAS CITY, Kansas 
Interstate Oil Co. 

87 Shawnee Avenve 

DRexel 1-3470 


LOS ANGELES 22, California 
Los Angeles Oi! & Grease Co 
2313 Yates Avenue 

RAymond 3-1208 


MINNEAPOLIS 4, Minnesota 


The Satterlee Company 

2200 E. Franklin Avenue 

FEderal 3-5264 

PHILADELPHIA 35, Pennsylvania 
D. A. Stuart Oi! Co., Ltd. 

Wingate & Hagerman Streets 
DEvonshire 8-6100 

PORTLAND 4, Oregon 

J. E. Haseltine & Co. 

115 S.W. Second Avenue 

P. ©. Box 3342 

CApito! 8-7511 

ST. LOUIS 10, Missouri 
Jenkin-Guerin Inc. 

4480 Hunt Avenue 

Olive 2-2905 

SAN MATEO, California 

Bay City Oj! Co. 

968 S. Bayshore Bivd. 

Diamond 3-2090 

SYRACUSE, New York 

c/o Robert M. Haley Warehouse 
404 N. Midler Avenue 

Box 61, Eastwood Sto. 

HOward 3-8647 
SCARBOROUGH, Ontaria, Canada 
Canadian D. A. Stuart Oi! Co., Ltd. 
P. O. Box 430, 43 Upton Road 
Plymouth 7-3227 


EUROPE 
SWITZERLAND, Bern 
Walo v. Muhlenen 
Effingerstrasse 75 
BELGIUM, Brussels 
Ets. Mottay & Pisart S.A., 65 rue du Lombard 
DENMARK, Copenhagen-Gentofte 
Firma P. V. Nordentoft, Brogaardsvaenge | 
ENGLAND, London W. 1 
Amber Oils, Ltd., 11A Albermarie St. 
FRANCE, Paris 17e 
Dasco $.A., 2, rue Gounod 
GERMANY, Frankfort a.M. 
D. A. Stuart Industrieoele G.m.b.H. 
Cassellastrasse 31 
ITALY, Milan 
Univers $.p.A., Via Valvassori Peroni N. 470 
SWEDEN, Stockholm—Vartan 
A. B. Gullander & Co., Postfack 
SWITZERLAND, Bern 
N. v. Muhlenen G.m.b.H., Schlosstrasse 131 








Rigidity — 
Increased 






Oo 


The new “TIMKEN” mounting of the column and sleeve 
on the new model 32-speed Hole Wizard Radial has 
hit the ‘jack-pot’’ for rigidity. It's the stiffest, most, 
resistant column unit we’ve ever known. 


Under drilling tests up to 30 horse power deflection 
has been cut in half over former models. It’s truly a 
marvel of rigidity. 


Large Timken bearings at top and bottom when pre- 
loaded bind the column and sleeve into the equivalent 
of a solid unit for resisting functional stresses and cuts 
arm deflection to an absolute minimum. This definitely 
results in greater accuracy and longer cutting tool life. 
To further increase resistance to stresses the column 
sleeve departs from conventional design by employing 
a tapered inner wall providing an unusually heavy 
section where the greatest functional stresses are con- 
centrated. 


A new “NON-CREEP” clamping mechanism in com- 
bination with a solid column sleeve cuff adds greatly to 
the rigidity of this new “AMERICAN” Radial. 


New thrust resistant, “TIMKEN” mounted 
column and sleeve assembly. 


Write for Bulletin No. 328 for the 
complete story of More and Better Work 
at Lower Cost. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, u.s.a. 





: OR a0 000 PIECES 
y 


Cut them off MORE ACCURATELY 
at LOWER COST and FASTER on a 


MARVEL Hack Saw 


— 








“Accuracy? * Speed? * Low Cost? 


Which is most important in your production or inter- 
mittent cutting-off operations? You get all 3 when your 
work is handled on a MARVEL Series 6A or 9A Heavy 
Duty Ball Bearing Hack Saw. Whether you’re cutting 3 
or 30,000 identical pieces, you can be certain that each 
piece will be true . . . that it will be cut-off quickly, and 
at the lowest possible tool cost. 


MARVEL Hack Saws are fine machine tools, with all 
the built-in accuracy this description implies. Designed 
to operate at higher speeds, with the heaviest feed 
pressures, they have almost unlimited power and 
stamina to stand up to the most severe service. 


MARVEL Hack Saws are truly multi-purpose cutting- 
off machines. No run is too short or too long, no material 
too mild or too tough to be accurately and efficiently 
cut-off on a MARVEL Hack Saw. 

Catalog C85 has complete details, facts 


and figures on both Marvel metal cutting Hack 
Saws and Band Saws. Write for it today. 


ARMSTRONG-BLUM MFG. CO. 
$700 BLOOMINGDALE AVE. * CHICAGO 39, ILLINOIS 
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DRILLING 

HIGH TEMPERATURE 
ALLOYS win THe 
“BUFFALO” RPMster 


In 1953, this “Buffalo” RPMster was installed 
in General Electric Company Jet Engine De- 
partment’s Metal Working Laboratory. Since 
that time it has operated for thousands of 
hours, drilling high temperature alloys such as 
A-286, U-500, Rene-41, M-252, L-605, X-40, 
chrom-alloy and many other difficult materials. 


In conjunction with dynamometers to record 
drill thrust and torque, many drilling problems 
have been solved. The “Buffalo” RPMster was 
ideally suited to this job because of its instantly 
available range of speeds from 90 to 3000 
RPM and rigid construction. While General 
Electric uses the drill for testing purposes, new 
improvements make the “Buffalo” RPMster 
even more desirable as a production or special 
application drilling machine. A new torque 
controlled power feed prevents damage to 
machine and tool being used and capacities up 
to 2” are now offered. Of special interest to 
companies drilling super-hard materials is 
the modified RPMster supplied with balanced 
hollow spindle, forced coolant system having 
a pump with a capacity to 100 psi, special 
splash guards and rubber-flex collet chuck. 
This machine is designed to operate with the 
new hollow core “cold point” drill, and 
diamond impregnated bits. “Buffalo” hollow 
spindle drills are available for speeds up to 
10,000 RPM. 


For further information on the “Buffalo” 
Variable Speed RPMster, contact your machine 
tool dealer or write direct for details. 


4 
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BUFFALO FORGE COMPANY Build? 440BROADWAY e __ BUFFALO, N. Y. 


Me > 
<MGER nue 


CANADIAN BLOWER & FORGE CO., LTD., KITCHENER, ONTARIO 
DRILLING e PUNCHING e SHEARING e BENDING 
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equipment cleaning 


96 


For the best in 
plant and 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN « OVER 160 MATERIALS 


CLEANING DIES? Strip them bare 
in a single solution—OAKITE RUSTRIPPER 


If it’s a maintenance cleaning job, make it a part 
of a planned program. Take cleaning prior to re- 
conditioning dies and tools, for example. An 
Oakite Planned Maintenance Program suggests 
how to get it done at the lowest possible unit cost. 

First, tools and dies are simply soaked in Oakite 
RUSTRIPPER. In just a few minutes, RUST- 
RIPPER removes rust bloom, paints, shop soils, 
metal chips, smuts, lubricants . . . leaves tools 
gleaming clean and naked for visual inspection. 
Then, a quick dip in Oakite SPECIAL PROTEC. 
TIVE OIL keeps rust bloom from forming before 
reconditioning. Or if they're going into storage, 
tools and dies get a fast coating of Oakite 
STEEL PRESERVER for long-term, heavy-duty 


rust protection. 


For more data, circle this page number on inquiry card 


Ask the Oakite man about a Planned Mainte- 
nance Program. He’ll gladly give you tips on 
time-and money-saving materials and methods for 
plant-wide maintenance cleaning. Meanwhile, send 
for this PLANT MAINTENANCE CLEANING 
GUIDE, which gives complete details. Oakite 
Products, Inc., 26 Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


hl SD 
1909-1959 


‘years’ leadership in industrial cleaning 
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his five-way, eight station machine was built 


by LeMaire for a 


major automotive manu 
facturer. If automatically processes valve 
rocker arms through seven operations at a 


gelizmne) mtei010) per hour 


——— 
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Here's a close-up of the automatic hydraulic 


indexing table. Work-holding fixtures have 
that 


bushing plate for positive alignment. 


pilot bushings register with sliding 


! 
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AUTOMATIC PROCESSING 


SEVEN OPERATIONS 
800 PARTS PER HOUR 


The variety of operations and efficiency of this machine clearly 
demonstrate the versatility of application inherent in LeMaire 
hydraulic, self-contained way-type power units. They are 
mounted on this machine in horizontal, vertical and angular posi- 
tions to perform seven different operations. Here’s the eight- 
station sequence of automatic operations: 


(1) Manually load four valve rocker arms 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


Drill .094” diameter hole at 30° angle 

Drill 25/64” diameter hole 

Countersink .469” diameter and spot face 7/8” diameter 
Tap 7/16”-20 American National Thread 

Chamfer .7925” hole 

Finish ream .7925”/.7935” hole 

Automatically unload and wash fixture 


LeMaire engineers specialize in solving production problems— 
give us a call or write. 





no reaching... 
or crouching... 
for any job.... 





WITH A SENSITIVE RADIAL DRILL 


You can drill holes up to 114”, in small or large work—all from the same normal 
operating position on this unique machine. 

The Fosdick Sensitive Radial Drill is another in a long line of Fosdick 
““firsts.”’ It fills the gap between the Radial and Sensitive or Upright Drill, gives 
you exceptional versatility, plus operator convenience never possible before. 

The arm of this machine—always at the same height—swings 360°. The 
table, which moves up and down on the one-piece column, also swings 360°. 
It may be provided with the tilting feature illustrated. A machine base is pro- 
vided for work too large for the clearance between spindle and table. 

Get the whole story on this unique machine. Its moderate price and out- 
standing features will mean more profitable drilling in your shop. Call your 
Fosdick Distributor today or write for Bulletin SRM. 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 


RADIAL DRILLS 
SENSITIVE AND UPRIGHT DRILLS 


mmm FOSDIC 


SENSITIVE RADIAL DRILLS 
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INDEX TABLE SPEEDS TO 80 indexes per minute; carries tooling load up to 200 Ibs.; 5, 10 and 15 ton models available; tables fit all press sizes. 


GREATER PRODUCTIVITY 
FOR PRESS OPERATIONS 


Greater productivity is the happy com- 
bination of good machine design and 
effective tooling. The new HPM 
C-Press, with index table, provides 
automatic machine operation with 
hydraulic power and refinements that 
aid tool engineers in many different 
ways. Here are three typical operations 
and what C-Press offers for each. 
SPEED, CAPACITY AND CONTROL 

FOR AUTOMATIC ASSEMBLY 

Completely adjustable for speed, ton- 
nage and stroke; table has hollow 
spindle through which air, oil or elec- 
trical lines may be piped for assembly 
needs. Full 16” work circle for tooling 
on dial; high speed with high load 


MACHINERY, November, 1959 


carrying capacity; anti-friction bear- 
ings throughout. Accurate to .002” 
with sealed drive unit of barrel-cam 
design. Complete availability for auto- 
matic ejection; large machined mount- 
ing pads on sides and throat of press. 
More to work with when tooling. 
SEALED DIAL 

IDEAL FOR BROACHING JOBS 

Cutting oil cannot contaminate driving 
mechanism of the table as the table 
dial is sealed. Provision beneath the 
ram station for push-through broach- 
ing. Smooth, long, adjustable-speed 
stroke is ideal for small broaching 
jobs. Index table broaching increases 
production by eliminating waiting 


periods for loading and unloading fix- 
tures. More advantages for broaching 
with the C-Press. 

IDEAL CONTROL 

FOR FORMING AND COMPACTING 

The C-Press provides variable speed 
and pressure adjustments for compact- 
ing loose materials. De-airing during 
compaction is simplified. Better density 
control with less laminating results. 
Metal drawing or forming uses same 
controlled speed and pressure charac- 
teristics for better 

metal flow, less frac- 

ture and improved 

appearance. 

it’s automatic. 


THE HYDRAULIC PRESS 
MFG. COMPANY 


A Division of Koehring Company 
Mount Gilead, Ohio, U.S.A. 


For more data, circle this page number on inquiry card 99 





100 


‘ 
' 
' 

f 


Hammer fractured? / 


“* - 
eonee? 
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Get new-forging performance at 1/3 the cost 
from ERIE FOUNDRY REBUILDING SERVICE 


Here at the Erie Foundry Rebuilding “Hospital”, we disassemble and inspect 
your forging hammer, remachine worn surfaces, true bearings, replace bro- 
ken parts, repair cracked parts. Once the hammer is reassembled, tested and 
put back in operation, it'll be as spry and sound as a new machine—but at 
one-third the cost! 

Stands to reason that the leaders in forge manufacture for over 60 years 
should be the best source for forge repair. 

Regardless of who made it, or how badly it’s cracked, broken or worn, 
your forging hammer will recover most quickly at Erie Foundry’s Rebuild- 
ing “Hospital”. Write for the complete story. 
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THE WORLD'S GREATEST NAME 
IN FORGING SINCE 1895 


ERIE FOUNDRY CO. 
ERIE 5, PA. EF-89-02 
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“Our first Natco ran twelve years 
without an overhaul!” 


— says Harry L. Morley, plant manager of Alloy Steel Products Co. 


(see other side) 








The operator changes the set-up to eight 
%" drills in new locations... 











From this job drilling four Ys” holes in a 


stainless steel casting... 
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And starts up again on the new job with only 15 minutes downtime. 


“We can change set-ups in 
15 minutes or less.” 


Now, five multiple-spindle Natcos keep production 
moving at Alloy Steel Products Company, Linden, 
N.J. Aloyco makes industrial stainless steel valves 
for the chemical, petrochemical, synthetic fiber, 
missile and atomic power industries. 


ideal for stainless—Aloyco’s materials are hard- 
to-machine stainless and corrosion-resistant alloys. 
The steady hydraulic pressure of Natco machines 
keeps the tools moving into the work and gentles 
them through the critical break-through point. 
There’s no ease-up to let work hardening start. 
Drill life stretches out. 


ideal for short runs — Aloyco’s production runs 


aren’t long, ranging from 10 to 400 pieces (100 
pieces is average). With such short runs, fixtures 
have to be simple to pay off. 


ideal for cutting costs— An inexpensive guide 
plate is C-clamped on the face to be drilled and 
they see no need to fasten the part to the table. 
Natco C3Bs’ accurate alignment, rigidity, lack 
of vibration and steady feed pressure frequently 
make permanent fixtures unnecessary. 


With a single Natco multiple-spindle machine in 
your plant you add the productivity of a whole 
battery of specialized drilling, tapping, and boring 
machines. Call your Natco representative today. 


Multiple-spindle drilling, boring, facing and tapping machines. 
Special machines for automatic production. Injection molding machines. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, INDIANA 





SHORT TOOL LIFE. due 
ind burning, in man 
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Diluted cutting oil 
shortens tool life drastically 


Lubricating oil is probably leaking into the cutting oil 
sumps of your automatic screw machines as you read 
this. Current research proves that this is happening 
in 70% of all the automatics in use today! And where 
it happens, it shortens tool life by as much as 50% — 
even 70%. On top of this, the cost of extra regrinds, 
lost production during tool changes, and excessive scrap 
production is putting a premium on screw machine 
operation in too many shops. 


Look for these symptoms. One sure sign of dilution is 
the need for frequent refilling of the lube oil sump. 
If you are using an ordinary lube oil, this dilution will 
create two additional—and more costly—symptoms: 
excessive scrap production and frequent regrinds. Now 
you can eliminate these forever with the 


TEXACO CLEARTEX CURE 

The exceptional chemical stability and load-carrying 
ability of Texaco’s Cleartex series make them equally 
suitable for use as cutting oils, lubricants or hydraulic 
fluids. All you have to do is use them for both cutting 
and lubrication. With Cleartex in all your sumps, you’ll 
find cutting oil dilution will stop and screw machine 
production cost will drop substantially. 


LUBRICATION IS A MAJOR 


Write today for your copy of Texaco’s helpful new 
booklet “Cleartex in Automatic Screw Machines” ...and 
contact your local Texaco Lubrication Engineer for an 
authoritative survey of your automatics. 

Just call the nearest of the more than 

2,000 Texaco Distributing Plants, or 

write Texaco Inc., 135 East 42nd Street, 

New York 17, N. Y. Dept. MA-23. 


‘ 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 


IN ALL 
STATES 


FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION. DOWNTIME, MAINTENANCE) 


MACHINERY, November, 1959 


For more data, circle this page number on inquiry card 103 





by 


104 


Mit (fr Peet ition 


Decca Records, Pinckneyville, Illinois uses Shell 
Darina Grease 2 for the entire plant’s grease lubrication. 


When Decca Records opened its Pinckneyville 
plant late in 1957, it required a high-tempera- 
ture grease for the hot plasticizing mills. After 
testing many greases under actual plant condi- 
tions, Shell Darina Grease 2 was selected. In 
fact, Darina" proved so successful in its original 
application that Decca now uses it throughout 
the plant. 

Darina Grease 2 is a premium-quality, multi- 
purpose grease with exceptional stability in ex- 
tended high-temperature applications. It offers 


excellent resistance to corrosion and oxidation. 
It gives outstanding performance (compared 
with conventional soap-type greases) for long- 
time wet or dry applications at temperatures as 
high as 350° F. 

For complete data on Darina Grease, write 
Shell Oil Company, 50 West 50th Street, New 
York 20, New York, or 100 Bush Street, San 
Francisco 6, California. In Canada: Shell Oil 
Company of Canada, Limited, 505 University 
Avenue, Toronto 2, Ontario. 


SHELL DARINA GREASE 


the multi-purpose, high-temperature grease 
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“Flexible Automation” 


WITH BARDONS & OLIVER CUTTING-OFF LATHES 


at Falls Steel Tube & Manufacturing Co., Newton Falls, Ohio 


At Falls Steel Tube & Mfg. Co., manufacturers of exhaust pipes, tail pipes, and similar automo- 
tive tubular parts, the output of two electric weld tube mills is automatically transferred to three 
Bardons & Oliver loading tables. The tubing is then fed into three Bardons & Oliver Cutting-Off 


Lathes and automatically cut off in any required 
length from 6 inches to 10 feet. The cutoff lengths are 
automatically unloaded into tote trucks. Besides wide 
variance in length, tubing diameters vary from % 
to 3 inches and wall thickness from 14 to 20 gauge. 


Victor Beltram, Chief Engineer, reports labor re- 
duced by 75% and cutoff capacity increased by 50% 
with the Bardons & Oliver installation. Previously, 
cutoff operations were performed on circular sawing 
machines. The cutting-off lathes produce square ends 
and smooth finishes which have greatly facilitated 
secondary operations. The increased cutoff capacity 
has allowed greater utilization of all plant facilities. 
The complete Bardons & Oliver installation has paid 
for itself in less than three years. 


If you cut off spacers, bushings, nipples, couplings, 
rollers, similar tubular products, or solid bar stock, 
we suggest you explore the profit possibility offered 
by these versatile machines. Bardons & Oliver man- 
ufactures a complete line of Cutting-Off Lathes ran- 
ging in collet capacity from 2 to 16 inches. 


BARDONS & OLIVER 


BARDONS & OLIVER, INC., 






Manufacturers of Turret 


1135 WEST Sth ST., CLEVELAND 13, OHIO 


Lathes and Cutting-Off Lathes 


You'll get the job done faster at less cost 
with Skinner metalworking products 


A complete line of hand chucks, power chucks, cylinders, vises 


POWER CHUCKS 
Provide positive gripping power. Assure 
accuracy within .001” on diameter on repet- 
itive work. Available in self-centering, com- 
bination, serrated jaw, compensating, light- 
weight self-centering types and in sizes from 
6” to 24” diameter. Mount directly on 
American Standard Type A-1, A-2, B-1 
and B-2 flanged spindle noses. 
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POWER CHUCK FIXTURES 
Non-rotating. Hold work for drilling, mill- 
ing, assembly operations. Air-operated for 
fast, effortless loading and unloading. In 
sizes from 5” to 24” with either two or 
three adjustable or non-adjustable jaws. 





AIR CYLINDERS 
Double-acting, rotating operation. Speed 
production by opening or closing power 
chuck jaws almost instantly. Large ports 
assure fast action with minimum air ex- 
penditure. Standard sizes range from 4-1/2” 
to 20”. Speeds up to 3500 RPM. 


POWER CHUCKING ACCESSORIES 
A complete line of power chucking acces- 
sories is available: Hand and foot operated 
valves, draw bars and tubes, air filters, 
complete air units. 


JUNIOR POWER CHUCKING UNIT 
Designed to convert small lathes to high 
production power units. histories 
show users make worthwhile savings. Com- 
plete unit includes double-acting air cylin- 
der, adapters, regulator, valve and self- 
centering chuck with 1/4” to 6” capacity. 
Components may be purchased separately. 
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+6F+ WORK DRIVERS 
Fastest, surest way to drive 1/4” to 8-1/16” 
rough or smooth blanks between centers. 
Used instead of driving dogs. Mount on 
spindle of any lathe by means of adaptor 
plate. Engage and disengage workpieces 
quickly. Positively will not loosen. Have no 
protruding parts. Hood completely covers 
jaws. Drivers will work in either direction. 





HAND-OPERATED CHUCKS 
A large selection of Independent, Self-Cen- 
tering and Combination chucks. Sizes suited 
to machines ranging from bench lathes to 
engine and turret lathes in sizes up to 36”. 
Both direct mounting types and types for 
use with intermediate adaptor plates. 





FULL CAPACITY TROUGH VISES 
SERIES F AND FS 

A complete line of big capacity vises from 
4” to 8”. Available with or without swivel 
base. Opening capacity is equal to full 
width of jaws. Tremendous holding power 
for rough or finished work. Built-in trough 
returns coolant to machine table. 





SOFT BLANK TOP JAWS 

A complete line of medium and heavy duty 
blank jaws accurately machined to Amer- 
ican Standard jaw dimensions. Jaws are 
low carbon alloy steel which can be car- 
burized and heat-treated to the required 
hardness—available tongue and groove and 
serrated jaw types. 


Skinner Products are sold through leading Industrial Distributors and Machine Tool Builders and Dealers. 


) SKINNERCHUCKS 


THE CREST OF QUALITY 
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e Uncle Sam Still ‘Biggest Customer’ 


® End of Quantity Aircraft Production Foreseen 


e Washington Briefs 
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Loring F. Overman 


When Congress reconvenes on January 6, 1960, it will 
be in a good position to evaluate such current events as: 

The Eisenhower-Khrushchev exchange of visits—will 
they ease international tension? Will they merely con- 
firm the vast gulf existing between ideologies? 

The steel strike—will its effects require Congressional 
action to curtail inflation? To relieve distressed areas? 
To temper the effects of any future work stoppages in 
major industries? 

Will labor-management relations be calmed by newly 
enacted anti-racketeering legislation, or will members of 
Congress be pressured to temper labor controls? 

What are constituents’ viewpoints concerning tax re- 
forms, social security coverage, extension of wage-hour 
provisions, and increased minimum-wage requirements? 

The period between now and January 6 will be a 
doubly important one for business and industry. It will 
be a period of legislative respite, a breathing spell before 
the next round, and an opportunity to make certain that 
members of Congress know the management viewpoint. 

Uncle Sam Still “Biggest Customer” 

Uncle Sam continues to be the nation’s biggest single 
customer for goods and services—particularly the kind 
of goods flowing through products of the machine tool 
industry. His 1960 fiscal-year pocketbook will total 
$77,400,000,000 according to Tax Foundation tabulations 
—$67,200,000,000 in appropriation bills, $8,800,000,000 
in permanent authorizations, and $1,400,000,000 in so- 
called “back-door financing” in the form of contract 
authority and authority to spend from receipts. Machin- 
ery people will be affected by such appropriations as: 

Defense Department, $39,228,000,000 
Mutual Security, $3,627,000,000 

Public Works, $1,182,000,000 

Atomic Energy Commission, $2,652,000,000 

Excepting for a special mention in the Mutual Se- 
curity Act of 1959, machine tool manufacturers are 
beneficiaries of the approved budgets only to the ex- 
tent that machine tools are needed to produce the “hard- 
ware” involved. The Mutual Security Act, on the other 
hand, sets aside $2,500,000 “from the contingency fund 
for furnishing United States-owned machine tools and 
other equipment to small business concerns in undevel- 
oped countries.” This latter provision may, among other 
things, implement buying action by some industrial and 
commercial missions sent to underdeveloped programs 
by the Departments of Commerce and State. 


ne aU t ‘ tion Foreseen 
Significant changes in machine tool needs in the field 

of airborne weapons are forecast by Admiral Robert E. 

Dixon, who will be the last chief of the Navy’s Bureau 
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of Aeronautics. That bureau, together with the Bureau 
of Ordnance, is being consolidated into a new Bureau 
of Naval Weapons. Rear Admiral Paul D. Stroop has 
been designated chief of the new unit. 

The new bureau, Admiral Dixon indicated, will com- 
prise one of the largest technological and industrial en- 
tities in the country, with a budget of $4,500,000,000 
annually. Approximately 40 per cent of all Navy appro- 
priations will funnel through the new bureau, which 
will also direct 70 per cent of the Navy’s research and 
development funds. 

Emphasis on missile production and space conquest 
will lessen the need for plane production on a quantity 
basis, Admiral Dixon pointed out. “It seems fairly clear 
that we will never again need our industry geared to 
50,000 planes per year—the peak of World War II. We 
are doing more and more with less aircraft. I believe 
that fact is not fully understood.” 


Washington Briefs 


Design of airborne weapons may change, as may the 
machines to produce them, but present producers of 
military aircraft continue to be regarded by Washington 
as the approved source of supply. In recent actions by 
the Office of Civil and Defense Mobilization, seven cer- 
tificates of necessity for accelerated tax amortization of 
new defense facilities were issued. Five went to the 
Martin Co., Baltimore, Md., one to Lockheed Aircraft 
Corporation, Sunnyvale, Calif., and one to General 
Chemicals Division, Allied Chemicals Corporation, Me- 
tropolis, Il. 

Year-end total outlay for new plant and equipment is 
expected to reach $33,250,000,000, according to in- 
formation compiled by the Commerce Department and 
the Securities and Exchange Commission. This would 
be 9 per cent above the 1958 allotment, but 10 per 
cent below that of 1957. Estimates were made without 
allowances for possible shortages resulting from deferred 
settlement of the steel strike. 

Limiting state taxation of interstate commerce was 
the purpose of a bill (S 2524) signed into law by the 
President. The bill prohibits states from taxing the mere 
solicitation of orders for tangible personal property 
where the only activity of the seller within the state is 
the solicitation of such orders and they are sent outside 
the state for approval or rejection, and, if approved, are 
filled by shipment or delivery from a point outside the 
state. 

Department of Commerce has announced the print- 
ing of new commercial standards for grading abrasive 
grain of coated abrasive products. Copies of the standard 
(CS 217-59) are available for fifteen cents from the 
Government Printing Office, Washington 25, D. C. 
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SPECIFY: 


PRECISION 
DRAW-IN COLLETS 


FOR YOUR 
LATHES-MILLERS-GRINDERS 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 
Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia, 
Seattle, Portland, Minneapolis, Oakland, St. Louis, Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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Robots Are Not Necessarily Scary 


HORROR FILMS produced by the motion 
picture industry occasionally show huge, 
cumbersome, mechanical-electronic men stalk- 
ing terrified victims around narrow confines. 
Fearsome-looking arms try to encircle the 
victims. Escape from the clutches of the pon- 
derous monsters brings sighs of relief from 
juvenile viewers of such pictures. 


Robots must no longer be considered only 
in the category of stage or screen props. Ma- 
chines that incorporate the basic operating 
principles of the arms and fingers of robots 
are now being used effectively in industry for 
an increasing variety of purposes. 


July MACHINERY, for example, illustrated 
the “Handyman” developed by the General 
Electric Co. for application in radioactive 
areas of an atomic-aircraft power plant where 
mortal man could not endure. This device 
bends its arms and folds and unfolds power- 
ful hands to manipulate objects of almost 
any shape. The arms have a reach of 9 feet. 


More recently, the Hughes Aircraft Co. 
announced the “Mobot,” which is a complete- 
ly mobile, remote-controlled, mechanical- 
electronic machine. This equipment has been 
designed specifically for working in the “hot” 
areas of Atomic Energy Commission work in 


testing the effects of radiation upon various 
materials. It can be actuated by an operator 
located in another room or building and 
moved readily in and out of radiation locks 
and irradiation cells. 


Of much wider possible application, and 
intended especially for use in industrial 
plants that manufacture products for popular 
consumption, is a TransfeRobot developed by 
the Robodyne Division of U. S. Industries, 
Inc. This machine is a mechanical version of 
an arm and a many-fingered hand. It is 
equipped with an electronic equivalent of 
that small portion of the human brain or- 


dinarily utilized in performing simple, re- 
petitive manual tasks. 


This robot will perform many operations 
in manufacturing and assembling such di- 
verse products as carburetors, toys, electrical 
components, typewriter parts, fountain pens, 
computers, and guided-missile units. It will 
present several parts to a riveting or welding 
machine, for example, and hold them ac- 
curately and securely while the separate 
pieces are fastened together. 


Robots are truly meeting practical needs 
in the work-a-day world. No longer are their 


movements confined to the screen and stage. 


Phew OrMewrs— 





For this job—or any job of yours— 
there’s one best material... cure nyeson epost about 


i nlimited choice. 
ini terials, you get u 4 
h * arin pea a largest stocks Sore 8 
R Ss 0 N belo v . steels, plus abundant quanti CX és 
’ a" | ri ng and industrial plastics, oy 
San the one best material for the job. 


FREE-MACHINING 
MATERIALS IN STOCK 


LEDLOYe STEELS @ SCREW STOCK 
—Ledloy 375. rounds 4” thry 1 %”, 
hexes 14” thry A”. Ledloy 300. rounds 
%s” thru 34" hexes %”" thru 3” 


Squares 
Ye” they 2”. Also all your requirements 


for C1213, MX1213, and leaded ond 
non-leaded Cll17, cy 141, 

CARBON STEEL TUBING— aj) the sizes 
and wall thicknesses used by automatic 


screw machine 


S are ready for quick 
shipment, including new ledloy 170 
tubing. 


hi ity i i arings. 
Out r races for high-load capacity industrial bearing 
e 


tubing at many plan 
POLYVINYL CHLORIDE BARS, PIPE 
G 


® AND TUBIN —Bars from %” to 2%", 
YERSON ST EEL Pipe and tubing from ¥4" to 14° 


'» Steel Family 
h T. Ryerson & Son, Inc., Member of the «<> 
Joseph T. 
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Deep-Drawing High-Strength 


Cases for Missile Motors 


Modern missiles require motor 

cases made of steels having 

yield strengths of 180,000 psi 

and higher. Here’s how one 

company deep-draws high- 

strength alloy and tool steels 
to produce these cases 


R. S. TOWNEND 


Manager—Government Sales 
Scaife Co., Oakmont, Pa. 


SUPPLYING the Armed Serv- 
ices is for the Scaife Co., Oak- 
mont, Pa., a time-honored ex- 
perience that started with the 
making of sponge and tar buck- 


ets during the War of 1812. 
Today, nearly a century and a 
half later, this company is ac- 
tively engaged in the develop- 
ment and production of sustainer 
and booster motor cases for a 
number of the country’s latest 
missiles. 

For a missile to achieve a max- 
imum range, the weight of its 
parts is necessarily held to a min- 
imum. Thus, unlike commercial 
pressure vessels, missile motor 
cases are ideally designed so thin 
that the steel of which they are 
made must withstand stresses 
very nearly equivalent to its 
yield strength. In short, missile 
motors require uniform, thin- 
wall casings satisfactorily heat- 
treated to high-strength levels 
(180,000 psi and higher) and 
containing no disqualifying ma- 
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Fig. 1. In the reverse-draw process, a blank is first 
positioned on the draw-ring, as shown in View A. 
Then a hollow punch, attached to the ram of the 
press, descends to draw the blank into a cup, bring- 
ing it into contact with a solid lower punch and a 
spring-loaded backup ring (View B). As the ram 
continues to descend (View C), the cup is drawn in 
the reverse direction over the solid punch. Cup is 
completed at the end of the press stroke. 


terial flaws. With the higher pressures developed 
by the solid propellants, motor cases having yield 
strengths in excess of 200,000 psi are being 
sought for some of today’s missiles. 

Through the use of deep-drawing processes, 
Scaife has successfully made motor cases from 
high-strength alloy steels and H-11 tool steel. 
Long a producer of pressure vessels, the com- 
pany is equipped to deep-draw cups up to 54 
inches in diameter and 50 inches in length. Cases 
of greater length are obtained by butt-welding 
drawn sections together. A Nike-Hercules sus- 
tainer motor case of two-cup construction and 
the 1500-ton HPM hydraulic press in which the 
cups were drawn are shown in the heading illus- 
tration. The press is of the triple-action type. 

One major problem is obtaining steel with 
the metallurgical properties that deep-draw sat- 
isfactorily, especially since reverse-drawing is 
frequently employed. Reverse-drawing, which 
involves both the drawing and then redrawing 
of a cup in the opposite direction all in a single 
stroke of a press, is illustrated in Fig. 1. Steel 
for motor cases must often be specially ordered 
to the company’s own specifications. 

Metal that is not going to produce a good 
motor case will generally fail in drawing. The 
process, therefore, has an inherent self-inspection 
feature. Any disqualifying faults that may escape 
detection during metallurgical inspection are 
almost sure to be disclosed as the part is deep- 
drawn. 

Motor cases for Falcon air-to-air missiles are 
made from a single deep-drawn cup. The steel 
for these cases is produced to company specifi- 
cations and metallurgically inspected prior to 
blanking. Spheroidization, cleanliness, hardness, 
hardenability, ductility, tensile strength, and 
grain size are among the qualities carefully 
checked to insure that the material will deep- 
draw successfully. 

Blanks for the cases are discs approximately 23 
inches in diameter and 0.085 inch thick. After 
smoothing of the edges and removal of burrs 
and slivers, the blanks are given a series of three 
draws in a triple-action HPM hydraulic press of 
150-ton capacity. Two of these operations are 
reverse draws. A dry-soap lubricant is used. 

Between each draw the work-pieces are stress- 
relieved in an Olson furnace and recoated. The 
partially drawn cup is then sent to a 750-ton 
HPM hydraulic press for a final draw and iron- 
ing. In each draw, the cases are reduced in both 
thickness and diameter. Since weight is an im- 
portant factor, ironing operations are then per- 
formed to control the wall thickness to within 
a few thousandths of an inch. Simultaneously, the 
length of the ironed portion is controlled to 
leave a heavier section at the open end for subse- 
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quent necking and machining of threads. Soni- 
zon ultrasonic equipment is used to check wall 
thicknesses at pertinent stages of production. 
Thickness of the ironed portion of the case on 
completion is 0.050 inch. In Fig. 2, a Falcon 
motor case is seen about to be removed from the 
750-ton press after ironing. 

A contoured section is produced at the open 
end of the case by upsetting the thickened por- 
tion of the work-piece inwardly in the necking 
dies seen in Fig. 3. The press used has a capacity 
of 150 tons. After the necking operation, all 
cases are carefully cleaned of the coating mate- 
rial and draw lubricant. 

The cases are then heated in an atmosphere 
of cracked gas to a temperature above the crit- 
ical temperature for the material. This is done 
in the Olson austenitizing furnace shown at the 
rear right in Fig. 4. Test specimens are processed 
along with the cases and the complete heating 
cycle is registered on Minneapolis-Honeywell re- 
cording instruments. 

When properly heated, the work-pieces are 
individually removed from the furnace and 
quenched in an oil bath as shown in Fig. 4. Gases 
are vented from the motor case through the In- 
conel gooseneck type holder. These can be seen 
burning as they escape from holes located near 
the center of the holder. The work-piece is 


Fig. 3. Here, a motor case is being removed from a 
150-ton press after necking. This operation forms 
the thickened portion at the open end of the casing 
into the necessary contour for subsequent threading. 


Fig. 2. One stage in production of deep-drawn motor 
cases for Falcon air-to-air missiles. The triple-action 
hydraulic press used has a 750-ton capacity. 


Fig. 4. Falcon motor case being quenched in oil after 

removal from austenitizing furnace (rear). Burning 

gases seen escaping from the gooseneck holder are 
vented from the interior of the case. 
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tempered in a specially built draw furnace to a 
maximum hardness of 49 Rockwell C and a mini- 
mum yield strength of 180,000 psi at 0.2 per cent 
offset. Each motor case is tested to insure that 
hardness is held to within a few points on the 
Rockwell C scale. 

Scale, which is present only in minimum 
quantity, is removed by sand blasting each case 
in automatic Pangborn equipment. Following 


sand blasting, the cases are given a thorough, 
wet magnetic-particle inspection by the Magna- 
flux method for cracks and other imperfections. 

Approximately 2 1/2 inches from the closed 


Fig. 5. (Left) Special buttress 

thread is ground on necked end 

of motor case. Operator is check- 

ing alignment of case prior to 
thread grinding. 


Fig. 6. (Below) Falcon motor 

cases are twice tested hydro- 

statically to a pressure of 2750 

psi. In addition, a small per- 

centage are tested to destruc- 
tion, as illustrated. 


end, an area 1/2 inch wide extending around the 
periphery of the case is built up by metallizing. 
The resulting special alloy band is then accu- 
rately machined to become a locating surface for 
positioning the motor case inside the missile. 

After metallizing, the case is trimmed to length. 
The necked end is then form-ground to the re- 
quired contour in an Ex-Cell-O thread-grinding 
machine equipped with a crush-dressed wheel. 
In the next operation, an identical machine is 
used to grind a special buttress thread on the 
form-ground portion of the case. These threads, 
which are used for the attachment of adapters 
and nozzles, are ground to close tolerances, es- 
pecially on the depth and angle of the thread. 
A Jones & Lamson comparator is used to inspect 
the threads on each case. 

Because of their relatively thin-wall construc- 
tion, the cases are supported against the wheel 
pressure by special mandrels at the open end 
during both the thread- and form-grinding oper- 
ations. The closed end of the case is held in a 
self-centering chucking arrangement. In Fig. 5, 
an operator is seen checking the alignment of a 
Falcon motor case prior to thread grinding. 

All cases are twice subjected to a hydrostatic 
pressure test of 2750-psi gage for a short period. 
In addition, a small percentage of cases, selected 
at random, are tested to destruction to insure 
that all requirements have been met. A number of 
cases that have been checked for bursting pres- 
sure are seen in Fig. 6. The lowest bursting pres- 
sure of these particular cases was 4060 psi. After 
a second sand-blasting operation, two coats of 
special heat-resistant paint are applied, each 
coat being baked separately. Adapters and 
nozzles, machined from compatible high-strength 
steels, are then assembled to the Falcon motor. 
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Higher Tool Costs 
Are Often Economical 


At what point does an increase in tool life become undesirable 
in the over-all machining process? Here’s what one company 
discovered after conducting extensive tests 


HAROLD W. BREDIN, Associate Editor 


BY SACRIFICING TOOL LIFE to the extent 
that in some cases cutting edges last only a few 
minutes in actual use, the De Laval Steam Tur- 
bine Co., Trenton, N. J., has considerably reduced 
its over-all machining costs. The greatest savings 
have occurred since the adoption of carbide 
throw-away inserts for applications where they 
are suitable. However, the speeds, feeds, and 
depths of cut that result in a tool life of thirty 
minutes were employed as a guide to economic 
machining at the company a decade ago when 
only brazed-tip carbide tools were available. 
In any manufacturing cost study, it is im- 
portant, in the final analysis, to evaluate how all 
of the factors concerned with a process react 
collectively. Operating conditions that reduce 
certain costs are often likely to increase others, 
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the most economical procedure being a weighted 
compromise based on actual dollars and cents 
values. 

A research program at De Laval has shown 
that the savings achieved, which are primarily 
the result of greater utilization of machine tool 
capacity, occur in spite of greatly increased tool 
costs. This is of particular interest since the com- 
panys products include large steam turbines, 
pumps, and marine propulsion units, involving a 
substantial amount of short-run machining. 

When the production of a machine tool is 
increased by removing metal at a higher rate, 
overhead and labor costs per piece decrease 
while tool and power costs increase. However, 
since the fixed costs of machining are most often 
high, the total cost per piece may generally be 
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reduced simply by increasing production at the 
expense of tool life. 

Tool life for the most economical machining 
of metals is a function of many variables. Charts 
developed from extensive tool-destruction tests 
performed at the company are used to deter- 
mine the machining rates that result in different 
tool lives. In these tests, a large number of 
metal billets were cut with standard type, carbide 
turning tools, operating under a range of machin- 
ing conditions. Material hardness, power input to 
the machine, cubic inches of metal removed, 
cutting speed, feed, depth of cut, surface finishes, 
and tool life were all recorded and correlated. 

Before the advent of throw-away inserts, the 
results of these tests were used as a guide in 
recommending rates for machining steel and cast 
iron to obtain a thirty-minute tool life. Because 
they are relatively easy to machine, a thirty- 
minute tool life for bronze and similar non- 
ferrous metals could not normally be achieved. 
The ultimate horsepower of each machine was 
used to determine the best machining rates for 
these materials. 

As a general rule, change-over from brazed- 
tip cutters to throw-away inserts has allowed the 
use of carbides one grade harder. Although this 
would normally effect a 25 to 50 per cent in- 
crease in tool life, metal-removal rates were in- 


stead increased to maintain the most economic 


Fig. 1. (Above) Here, metal is 
being removed at the rate of 
14 cubic inches per minute 
from a pump part made of 
AISI 416 stainless steel. Tool 
is a triangular type indexable 
throw-away insert. 


Fig. 2. (Left) Turbine wheel 
made of AISI 4340 alloy steel 
having a 240 Brinell hardness 
is faced using a 1/4-inch 
depth of cut and a 0.037-ipr 
feed. Machine speed is 53 
rpm and surface speed of 
work at start of cut is 262 
feet per minute. 
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Table 1. Study of Initial Tool Cost 





Brazed Tools 
Cost of tip 
Cost of Meehanite shank 
Milling of shank 
Grinding of tip 
Brazing of tip 


$ 2.84 
1.48 
1.06 
0.49 
0.21 


Total $ 6.08 





Sets of tools required 12 
Total number of tools required (12 X 8 X 3) = 288 
Total cost of tools (288 X $6.08) = $1751 





DEPARTMENT USING STANDARD TOOLS 


Brazed Tools 
Cost of tip 
Cost of Meehanite shank 
Milling of shank 
Grinding of tip 
Brazing of tip 


$ 1.25 
0.48 
0.97 
0.49 
0.21 


Total $ 3.40 
| Sets of tools required 24 
Total number of tools required (24 K 8 X 3) = 576 

Total cost of tools (576 K $3.40) = $1958 


betes. 


machining conditions. In addition, reduced cutter 
costs made possible by the adoption of throw- 
away type tooling have led to a shorter economic 
tool life in many cases. As a result, recommended 
machining rates have been increased further. 

Today, at De Laval, feeds, speeds, and depths 
of cut for certain jobs are chosen to limit tool 
life to as low as five minutes. On the other hand, 
special tooling situations sometimes require a 
tool to last as long as two hours. Insufficient 
rigidity of the tool, the work-piece, or the machine 
may dictate the choice of operating conditions 
that result in an increased tool life. An under- 
powered machine can do the same. For this rea- 
son, the motors on some machines at the company 
have been replaced with those of greater horse- 
power. Machine construction, however, has pre- 
vented motor replacement in many instances. 

Occasionally, the time required for a long cut 
is found to exceed the recommended economic 
life of the cutter to be used. In such cases, es- 
pecially when finishing cuts are taken, machine 
teeds and speeds are reduced, increasing tool 
life to permit completion of the cut with a single 
edge. 

The heading illustration shows an 80-inch 
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DEPARTMENT USING SPECIAL TOOLS 


Savings on first set of tools = $1751 — $1562 = $189 


Savings on first set of tools = $1958 — $1192 = $766 


Throw-Away Tools 
Cost of insert 
Cost of shank 
Cost of chip-breaker 


Sets of tools required 
Total number of tools required (7 X 8) = 
Total cost of tools (56 X $27.90) = 


Throw-Away Tools 
Cost of insert 
Cost of shank 
Cost of chip-breaker 


Sets of tools required 
Total number of tools required (10 X 8) = 
Total cost of tools (80 X $14.90) = 








diameter gear wheel for a large marine propul- 
sion unit being turned on a Betts vertical boring 
mill equipped with a 96-inch table. The material 
of this gear is made to ASTM A290 Class B 
specifications for carbon-steel forgings for re- 
duction gears, and has a hardness of 185 Brinell. 
In roughing, a 1/4-inch deep cut is taken at a 


Table 2. Regrinding of Brazed Tools versus 
Use of Throw-Away Inserts 


Average grinding time per tool = 7 min. 

Labor and overhead cost per minute = $0.07 

Cost to grind one tool = 7 X $0.07 = $0.49 
Number of grinds per tool life = 12 

Total grinding cost per tool = 12 X $0.49 = $5.88 


Cost of throw-away insert = $1.50 
Brazed tools provide twelve cutting edges during the 
life of the tip against six cutting edges for the throw- 
away insert. Therefore, two throw-away inserts are 
equivalent to each brazed tip. 


Grinding cost of brazed-tip tool = $5.88 
Cost of throw-away inserts (2 X $1.50) = 3.00 
$2.88 
or $0.24 per edge 


Saving 
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Table 3. Resumes of Three Tool-Life Investigations 





| 

Bearing bushing | 
} 

Turret lathe 

K2S 

1020 Steel 

0.023 

3 1/2 inches 


K21 


Feed, inch per revolution.. . . 
Length of cut.............| 
Depth of cut, inch 
Surface speed, 

feet per minute 
Throw-away insert tool life. .| 
Brazed-tip tool life 


0.030 
1/8 
150 


60 minutes 
46 minutes 


| Scraping bar 
Large lathe 
Cast iron 


16 feet 


Duration of cut 
Failed 


§-inch diameter boring-bar, 12 feet long, having 
tool-holder holes and four keyways 
Large lathe 


4140 Steel 

0.023 

1 inch of material removed from diameter 
1/8 

150 

Duration of job 

Two tools broke after 6 inches of cut 











speed of 7.8 rpm (163 surface feet per minute) 
and a feed of 0.093 ipr (inch per revolution). 
These machining conditions result in a thirty- 
minute tool life for the Kennametal grade K2S 
indexable throw-away insert used. Since the face 
of the gear wheel is 22 inches wide, approxi- 
mately thirty minutes are required to complete 
the cut. The tool must, therefore, be indexed to 
a new edge after each roughing pass. 

In Fig. 1, a sleeve made of AISI 416 stainless 
steel for a shaft of a centrifugal pump is seen 
being turned in a Warner and Swasey turret 
lathe. The operator is using a Kennametal K6 
grade triangular indexable insert to remove ap- 
proximately 14 cubic inches of metal a minute 
with a 1/4-inch depth of cut, a 0.020-inch feed, 
and a speed of 249 rpm. The part is 3 1/2 inches 
in diameter and has a hardness of 210 Brinell. 

Another typical machining operation at the 
plant is the facing of the turbine wheel illus- 
trated in Fig. 2. The part is produced from AISI 
4340 alloy steel and has a 240 Brinell hardness. 
In this case, a 1/4-inch facing cut, started on a 
19-inch diameter, is seen being taken at a feed 
of 0.037 ipr and a table speed of 53 rpm. The ma- 
chine is a Bullard vertical turret lathe and the 
tool, a mechanically held triangular insert of 
Kennametal K2S grade. 

An incentive program has not only been in- 
strumental in the success of the company’s ef- 
forts in reducing tool life to obtain the most 
economic machining rates, but also in speeding 
the adoption of throw-away carbide inserts and 
their holders wherever possible. In addition to 
permitting higher metal-removal rates, initial 
costs of throw-away insert tooling have proved 
tc be less, the average time required for changing 
cutting edges has been reduced from four min- 
utes to one minute, and the per-edge cost of 
brazed tools (considering regrinding) was found 
to be substantially higher than that of throw- 
away inserts. Chip control was also found to be 
better with throw-away type tooling. 
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In making a study of the initial costs of both 
types of tooling at the plant, it was found neces- 
sary to investigate two departments—one where 
standard catalogue tools are used, and one where 
special tools are purchased. In these departments 
eight styles of tools and three grades of carbide 
for each style were required for every set of 
brazed tools. Since one tool shank can accom- 
modate all grades of carbide and since spare sets 
are not a necessity because of the relative ease 
in changing inserts, the number of tools required 
in each department was substantially lower for 
the throw-away type. The results of this cost 
study made several years ago for the two depart- 
ments are shown in Table 1. A comparison of 
brazed-tool regrinding cost against that of throw- 
away inserts (for the same study) is given in 
Table 2. 

Numerous tool-life comparisons were made 
at the company and it was found in all instances 
that the life of the throw-away type tools at 
least equaled that of the brazed type and in 
a number of cases was approximately double. A 


resume of several of these tests is given in 
Table 3. 


Government Patents Available for License 


The Office of Technical Services, U. S. Depart- 
ment of Commerce, has announced the publica- 
tion of a new series of abstracts of patents owned 
by the Government which can be licensed at no 
charge by private firms and individuals for non- 
exclusive use. Published in seven booklets called 
“Supplement No. 2, Patent Abstract Series,” the 
abstracts describe patents released for licensing 
between July, 1955, and June, 1958. The booklets 
range in price from 50 cents to $1.75, with the 
one entitled “Metal Processes and Apparatus, 
Machinery, and Transportation Equipment” (PB 
151509) selling for $1.25 per copy. 
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ALMOST EVERY PRODUCT on the market to- 
day has been, or is being, subjected to an evolu- 
tionary process of improvement. No exceptions 
are the Flexidyne industrial drives and couplings 
produced by the Dodge Mfg. Corporation of 
Mishawaka, Ind. 

Flexidyne is a transmission marketed for use on 
industrial machinery operated either by electric 
motors or internal combustion engines. Although 
the transmission is similar to the hydraulic fluid 
drive, it uses a “dry fluid” consisting of heat- 
treated steel shot. 

A measured amount of the shot, called the 
flow charge, is contained in an aluminum housing 
keyed to the motor shaft. When the motor is 
started, centrifugal force throws the flow charge 
outward and packs it between the housing and 
a rotor. The rotor transmits power to the load. 
After a brief starting period the rotor and housing 
become locked together and achieve full-load 
speed, operating without slippage. 

From this brief description of the unit’s operat- 
ing principle it can be realized that the rotor 
blade must function under the severest of condi- 
tions. One of the earliest problems was the abra- 
sive effect on the blade from the shot tumbling 
around it. (The shot does not slip against the 
aluminum housing.) For several years experi- 
ments were made with various grades of steel, 
each time using a harder one. When a steel of 
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Production 
Metallizing 
Improves 
Rotor Blades, 
Cuts Costs 


sufficient hardness to withstand the wearing of 
the “fluid” was used, it was found to be too brittle 
to stand the thermal and mechanical stresses. 
Actually, the solving of one problem created an- 
other equally as serious. 

A satisfactory answer did not lie in the selec- 
tion of any one metal, but rather in a combination 
of metals. This type of rotor construction was ar- 
rived at by metallizing. The parts, ranging in di- 
ameter from 7 to 25 inches, are first stamped to 
the required shape from 1/8- to 1/4-inch-thick 
SAE 1020 steel. Surfaces to receive the sprayed 
coating are prepared by blasting with steel shot, 
Fig. 1. 

Two Type P Metco spray guns are used for the 
metallizing operation. As shown in the heading 
illustration, they are mounted on a fixture that di- 
rects the sprays against both sides of the rotor 
blade. The work is held in a rotating fixture so 
that the hard facing is applied equally around its 
periphery to a thickness of approximately 0.045 
inch. 

An oxy-acetylene gas is used to fire the guns. 
Metal powder is gravity-fed to them from metal 
canisters suspended overhead (heading illustra- 
tion). The alloy is a self-fluxing type compounded 
from nickel, chromium, and boron, and contain- 
ing a high percentage of tungsten carbide. 

Once the hard facing has been built up to the 
proper thickness the rotor blades are transferred 
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Fig. 1. Rotor blades range 

from 7 to 25 inches in diam- 

eter. Here, peripheral sur- 

face of one blade is blasted 

with steel shot to prepare 
it for metallizing. 


to the setup shown in Fig. 2. Here, as the oper- 
ator rotates the large handwheel, the outer edge 
of the work-piece travels between two oxy-acety- 
lene heads that bring the sprayed coating to a 
temperature of 1900 degrees F. and fuse it to the 
base metal. This process has yielded a highly 
ductile steel rotor blade with a facing so hard 
that it has shown virtually no signs of wear after 


months of continued laboratory testing. 

Before adapting metallizing to its Flexidyne 
production, Dodge was paying up to $1.30 per 
pound for steel of sufficient hardness to resist the 


shot abrasion. Furthermore, annealing was re- 
quired after forming and drilling. Now that a 
sprayed coating provides the necessary wear re- 
sistance around the edges, steel at $0.07 per 
pound is being used. Another advantage is that 
the less-expensive steel is softer and more shock 
resistant. 

This is not all monetary gain—the initial cost of 
installing the metallizing equipment and the con- 
tinuing cost of spraying each part must be con- 
sidered. However, the over-all saving has been 
approximately 30 per cent. 


Fig. 2. After an approxi- 
mately 0.045-inch-thick layer 
of sprayed metal has been 
applied (heading illustration), 
the rotor blades are rotated 
between these two oxy-acet- 
ylene heads. The coating is 
heated to 1900 degrees F. and 
fused to the base metal. 
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CONVAIR’S EXPERIENCE WITH 
CERAMIC MILLING CUTTERS 


F. A. MONAHAN, Manager 


Manufacturing Development and Process Specifications 
Convair, Division of General Dynamics Corporation, San Diego, Calif. 


WHAT will tomorrow's cutting tools be like? 
This is a question frequently in the minds of 
production men and engineers responsible for 
developing means of machining the new metals 
that come out from time to time to meet the de- 
mands of aircraft and missile designers. Alloys 
that are of higher tensile strength and capable of 
withstanding the temperatures developed in the 
flight of planes and missiles are constantly being 
sought. The machining of such alloys presents 
problems. 

In the search for new cutting-tool materials, 
Convair engineers decided to investigate the 
possibilities of milling cutters made from alumi- 
num oxide. A program directed toward that end 
was set up in cooperation with ceramic and cutter 
manufacturing companies. Results of research 
conducted under that program will be described. 

An important objective was to try and pro- 
duce expendable cutters—that is, cutters suffi- 
ciently low in cost that it would be economically 
feasible to throw them away when they became 
dull, rather than to resharpen them. Obviously, 
to achieve this aim it would be necessary to de- 
velop cutters that could be purchased at ap- 
proximately resharpening costs, although con- 
sideration should be given to the economies ef- 
fected through reduced floor space and other 
factors. 

Extensive tests have been made on a number 
of ceramic shell end mills of different configura- 
tions. All of them were 2 inches in diameter. 
They were made with either four or six teeth. 
Various tooth-angle combinations were experi- 
mented with, ranging from 15 degrees negative 
axial rake and 10 degrees negative radial rake 
to 15 degrees positive axial rake and 10 degrees 
negative radial rake. In all cases, the radial rake 
was negative. The illustrations show side (Fig. 1), 
front (Fig. 2), and rear (Fig. 3) views, re- 
spectively, of a typical cutter. There is a chamfer 
of 45 degrees on the front end of the teeth and 
100 degrees at the corner. 

Materials machined with these cutters in- 
cluded 7075-T6 aluminum alloys, SAE 4130 steel, 
6AL-4V titanium, cast iron, and stainless steels. 
In these operations the cutter was mounted on 
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a No. 50 taper arbor and driven by a steel key 
in the arbor which engaged the slot that runs 
across the back of each cutter. 

Motion pictures taken of the tests at speeds 
up to 7000 frames per second enabled observers 
to determine exactly what was happening. For 
example, in cutting 2024 aluminum at 900 fpm 
(feet per minute) with a cutting depth of 0.250 
inch and a table feed of 35 ipm (inches per min- 
ute), the cutter did a fine job at the beginning. 
Later, however, scenes showed that chips welded 
to the cutter teeth. This resulted in considerable 
heat and a poor work finish. 

The same billet was then machined at a depth 
of 0.350 inch, the feed and speed being kept the 
same. The increased depth of cut resulted in 
better chips. When the billet was machined at a 
speed of 900 fpm and a cutting depth of 1/8 inch, 
the chip formation was good at the beginning 
of the cut, but as the heat generated into the 
curled chips they tended to weld to the teeth 
and were carried to the next point of contact 
with the work. Here they were knocked off. 


Fig. 1. Side view of ceramic milling cutter 2 inches in di- 
ameter which has successfully machined various metals. 
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Fig. 2. Front view of the ceramic milling cutter 
seen in Fig. 1, showing tooth chamfers. 


When the cutting speed was changed to 800 
fpm and the depth of cut, to 0.200 inch, a con- 
siderable amount of welding was again en- 
countered. The chips were very straight and did 
not form into a tight curl as before. The increase 
in the depth of cut was considered responsible for 
the change which resulted in an increase in the 
heat generated. The chips were recut as each 
cutter tooth re-entered the work. This condition 
causes the cutting teeth to chip and as a result 
tool life was very short. 

When the depth of cut was increased to 0.300 
inch, the surface speed to 900 fpm and the feed 
to 45 ipm, a much cleaner chip was obtained and 
there was very little welding of the chips to the 
cutter teeth. A ragged edge was produced at the 
bottom of each chip by the small chamfer on the 
corners of all teeth. Less welding occurred be- 
cause more heat was dissipated into the chip and 
less into the cutter itself. 

A slotting cut was found to be impractical 
with a cutter having a negative radial rake. The 
chips tended to push ahead of the teeth and were 
boxed in instead of traveling up the flute and 
out of the slot. The chips were pushed into a 
letter “S” shape. For a cut of this type, high posi- 
tive-rake angles are required in order to clear 
the chips. The fact that aluminum-oxide cutters 
did not disintegrate under these conditions shows 
that there are possibilities of manufacturing 
ceramic cutters that will give good chip control 
and longer tool life. 

In machining cast iron, a cutting speed of 500 
fpm was used with a feed rate of 22 ipm and a 
depth of cut of 0.100 inch. The customary 
powdery chips were obtained. Since cast iron is 
very abrasive and aluminum oxide is quite re- 
sistant to abrasion, this combination should prove 
very beneficial. 

In milling a titanium-alloy billet containing 
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Fig. 3. A driving slot extends across the back of 
the ceramic cutter. 


4 per cent aluminum and 4 per cent magnesium, 
a considerable amount of heat was generated at 
the cutting tip due to the toughness of the 
material. Again the chips welded to the cutter 
teeth. A cutter with a neutral radial axial rake 
used with a proper feed and speed combination 
will reduce this tendency and help produce the 
desired chip formation. The aluminum-oxide cut- 
ter was able to withstand the impact of the cut 
without shattering. 

In a test on a billet of SAE 4130 steel having a 
Rockwell hardness of 33 C, a cutter speed of 450 
fpm was used, with a table feed of 15 ipm. The 
cutter had a positive axial rake. Although chips 
welded to the teeth, there was the indication of a 
potential use of aluminum-oxide cutting tools on 
such material. After the cut was completed, it 
was observed that there had been a slight chip- 
ping of the teeth on the sharp corners. 

When the same billet of steel was machined 
with a negative radial and negative axial rake 
cutter, at the same speed and feed, but with a 
greater depth of cut, there was no welding of the 
chips to the cutter. All chips were thrown clear 
of the work-piece. The work surface was very 
smooth and no chipping of the teeth had been 
encountered. 

In the opinion of Convair engineers these 
tests have indicated that, with the cooperation of 
manufacturers, ceramic tools can be produced 
which will help the aircraft and missile builders 
to machine the high-tensile alloys necessary to 
reach the future speeds and altitudes that will 
be demanded of their products. One important 
point must be borne in mind, and that is that 
a ceramic milling cutter must be inherently 
strong enough to withstand the cutting stresses 
imposed on it. The working conditions are vastly 
different than when a ceramic turning bit is re- 
inforced by a steel holder. 
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DIE-CAVITY DESIGN... 
Should a Land Be Included? 


FEDERICO STRASSER, Santiago, Chile 


SHOULD THE CAVITY of a blanking or pierc- 
ing die be fully tapered, or should it include a 
straight land for a short distance from the sur- 
face of the die? There has long been disagree- 
ment over which design is better, since each has 
certain advantages and disadvantages. 

The fully tapered and straight-land-and-tapered 
styles appear in Figs. 1 and 2, respectively. To 
show the draft, or clearance (angle a), it has 
been exaggerated in each instance. In the fully 
tapered design, it varies from 15 minutes to 1 
degree 30 minutes per side. The exact value of 
the angle depends on such considerations as pro- 
duction quantities (the greater the quantity, the 
smaller the angle); stock strength (the harder 
the material, the smaller the angle); blank size 
(the larger the blank, the smaller the angle); and 
stock thickness (the lighter the gage, the smaller 
the angle). 

Where a land is incorporated in the wall, its 
height is proportional to the stock thickness. 
Lands are approximately 1/8 inch high for stock 
up to 0.040 inch thick, and 3/16 to 5/16 inch high 
for thicker stock. For hard metals which must 
meet high-precision requirements, a design 
(Fig. 3) which is a cross between the two thus 
far considered is sometimes used. Here, the land 
is not straight, but itself has a small clearance 
angle b of 10 to 20 minutes. Angle a in the design 
in both Figs. 2 and 3 is relatively large—usually 
more than 1 degree. 

It is evident that the straight land produces 
a 90-degree cutting angle, and the cutting pres- 
sure required is somewhat greater than in the 
case of a smaller cutting angle. Also, if thick 
or hard material produces a bellmouth on the 
die cavity, the punchings, after being severed 
from the stock ribbon, must be pushed through 
an opening that is smaller in cross-section than 
their own—creating a burnishing action and a 
need for greater pressure. 

Again, if the land height is considerable, a 
bellmouth condition can cause the punchings to 
be pinched so that they jump up onto the surface 
of the die and create trouble, instead of drop- 
ping through the bottom of the cavity. Another 
disadvantage is that the straight land is apt to 
become clogged with punchings, since a greater 
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number of them are held simultaneously in the 
cavity. 

On the other hand, dies having fully tapered 
cavities experience a useful life 20 to 40 per cent 
greater. They retain the sharpness of the cutting 
edge longer, since there is less friction; and there 
is less tendency to become bellmouthed, therefore 


Bp 


Fig. 1. In fully ta 


red die cavity, the draft angle (a) 
is usually 1 


minutes to 1 degree 30 minutes. 


Fig. 2. Straight land at top of cavity preserves original 
die dimensions after regrinding, but shortens die life. 


Fig. 3. With the land itself having a slight taper (b), 
some of the objections to a straight land are overcome. 
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Fig. 4. Instead of a clearance angle, the die cavity 
beneath the land can consist of an oversized hole. 


less chance of producing burrs on the edges of 
the stamped parts. 

Does the style of the cavity affect the die- 
making cost? Where the die room is mechanized 
and the filing and grinding are done by machine, 
the fully tapered cavity is quicker to produce 
and therefore cheaper. But if finishing of the 
cavity has to be done on the bench, the straight 
land is easier to file and hand-stone. 

The chief advantage of the straight land is 
that the original dimensions of the die are re- 
tained after repeated regrinding. This claim is 
largely discounted, however, by the insignificance 
of the change in size after regrinding of many 
dies with fully tapered cavities. For example, 
there is a maximum increase of only 0.0027 inch 
per side over a distance of 5/16 inch where the 
clearance angle is 30 minutes. (A distance of 
5/16 inch is used to correspond to typical land 
height.) Thus, after any one regrinding, the in- 
crease in the dimensions of the die is infinitesi- 


Fig. 5. The punchings will accumulate and jam die 
if too big a hole is drilled beneath die cavity. 


mal. In any case, the enlargement caused by re- 
grinding does not alter the precision of the work; 
an increase in the size of the burr formed seems 
to be more of a shortcoming. It is the punch size, 
not the die size, which controls the precision of 
the stamped hole. 

In one instance, in particular, a straight land 
is mandatory. That is where the material is 
ejected from the surface of the die, rather than 
through it, such as with a compound die. Here, 
a fully tapered cavity would increase die wear 
unnecessarily. 

If a tapered reamer of the required size is 
not available to produce the angular clearance 
for a small, round piercing hole, the cavity can 
be drilled out from the bottom, as in Fig. 4. The 
drill used for this clearance hole should be only 
slightly larger than the cavity diameter. It should 
not be so large that the punchings drop into a 
vertical, or near vertical, position, as in Fig. 5, 
and jam the die. 


Chemically Etched Honeycomb 


Honeycomb core is being contoured by chem- 
ical etching at the Chemical Milling International 
Corporation, E] Segundo, Calif. This process is 
of great interest to the aircraft and missiles in- 
dustry because it eliminates the barrier encoun- 
tered in close-tolerance matching of contoured 
core to specific skin design. Its particular advan- 
tage to aircraft design stems from the use of an 
integrally stiffened skin produced by chemical 
milling, which is subsequently matched to the 
honeycomb core for each individual part. 

Recent changes in tolerance specifications have 
tested the ingenuity of the industry, since usual 
cutting and grinding techniques tend to crimp 
and otherwise impair the expensive honeycomb 
raw material. One approach has been to freeze 
the honeycomb in a block of ice, then machine 
ice and metal together. Another attempt at a 
solution is the use of a spark-gap wheel, which 
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uses a high electrical charge to vaporize the edge 
of foil being worked. While both approaches have 
had limited success, the cost of clean, finished 
honeycomb core ready for sandwich fabrication 
has remained excessively high. 

Etching, which does not involve pressure, vi- 
bration, or excessive heat, is considered by ex- 
perts in the field to be the most logical solution 
to the problem of close-tolerance cutting of a 
large area of foil edge, which now constitutes 
the principal bottleneck in the use of honeycomb. 
Moreover, controlled masking and etching is now 
believed to be the only practical way of contour- 
ing honeycomb core so that fabricators can make 
wider use of this strong, light material. 

By employing a patented masking technique 
and the etching know-how gained in chemical 
milling, CMI aims to provide a dependable, low- 
cost means of preparing the raw honeycomb core. 
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DRILLING THE HOLES THAT PROVIDE 
FUEL FOR QUTER-SPACE PROPULSION 


How the Rocketdyne Division of North American Aviation, Inc., 
solved a formerly pestiferous problem—the drilling of hun- 
dreds and thousands of minute holes in injector heads 


CHARLES 0. HERB, Editor 


LIQUID-PROPELLANT ENGINES and _ ad- 
vanced forms of propulsion for use in outer space 
are fascinating products of the Rocketdyne Divi- 
sion of North American Aviation, Inc. This divi- 
sion was a pioneer in the development of engines 
ranging in capacity from a few pounds of thrust 
to engines powerful enough to lift a hundred tons 
of ballistic missile into the air and thrust it 
through space at speeds up to 15,000 miles an 
hour. Engines have been built for such noted mis- 
siles as the Army Redstone and Jupiter, and the 
Air Force Thor and Atlas. 

The Rocketdyne plant at Canoga Park, Calif., 
is devoted to the design and fabrication of proto- 
type rocket-engine models and the manufacture 
of engines that have reached the production stage. 
One of the most important engine components 


Fig. 1. Injector-hole drill- 
ing machine equipped with 
optical indexing arrange- 
ment and torque-reading 
instrument that indicates 
dulling of drills. 
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is the injector, which is required in a variety of 
designs, some of them classified. Hundreds and 
thousands of minute holes, depending upon the 
type, must be drilled in the injector heads. Ac- 
curacy of location and the small hole sizes origi- 
nally presented problems that were difficult of 
solution. This article will describe four different 
machines that brought injector drilling down to 
a practical basis. The general policy at Rocket- 
dyne is to use standard machine tools wherever 
possible. This is an instance, however, where spe- 
cial equipment was necessary because of the type 
of work involved. In designing the equipment it 
was desirable to make each machine as flexible as 
possible to provide for engineering design changes 
in the work-pieces. 

Holes as small as 0.030 inch in diameter are 





customarily drilled in injector parts but smaller 
holes are being specified for the future. The aver- 
age maximum depth of injector holes is 3/8 inch. 
Drills last for between forty and fifty holes be- 
tween resharpenings. A standard drill point is 
provided, but it is precision-sharpened. Guide 
bushings are used, close to the work. Injector 
parts in which the holes are drilled are made from 
such varied materials as SAE 4130 chromium- 
molybdenum steel, stainless steels, copper, and 
aluminum alloys. 

Hundreds of holes, and sometimes thousands, 
are often required in individual parts. The com- 
mon pattern consists of a “family” of three holes, 
one of which is vertical. The other two holes are 
on opposite sides of the vertical hole and are dis- 
posed at angles to intercept the vertical hole at a 
specified point. The tolerance on the interception 
of the holes is 0.001 inch. Holes less than 0.080 
inch diameter must be to size within plus or 
minus 0.0005 inch and free of burrs, while holes 
of that size and larger must be to the specified 
diameter within plus or minus 0.001 inch. The 
center-to-center distances between respective 
families of holes is generally held to plus or 
minus 0.003 inch. The most critical portion of 
the minute holes is the exit section or the last 
portion drilled. 

Inspection of injector holes is a formidable 
task. Every hole must be checked for diameter 
by using a minute plug gage. The intersecting 
point of the three center lines of each family of 
holes is inspected with pins. 

The simplest of the special machines is used in 
drilling holes in gas-generator injectors. The in- 
dividual motor-driven heads are arranged for pro- 
ducing a family of three holes. These heads are 
mounted in fixed vertical and angular positions. 


Each spindle is fed individually by the operator 
pulling down on a corresponding lever. Speeds 
can be quickly changed to suit hole diameters 
and different materials from which the injector 
parts are made. The 1/4-hp, variable-speed mo- 
tors have a maximum speed of 5000 rpm at full 
load. 

The work-fixture is provided with five index- 
plates having holes around their peripheries in 
each of which a locating pin can be inserted to 
obtain accurate radial settings of the work. The 
height of the pin can be changed so that it may 
be used in conjunction with the five plates. More 
than one hundred different settings can be ob- 
tained with this fixture. The fixture is mounted 
on a dovetailed slide so that the work may be 
moved transversely in relation to the spindles. 

Optical means are provided on the machine 
illustrated in Fig. 1 for making table settings to 
extreme accuracy at desired radial angles on in- 
jector parts. This machine is of a universal type 
applied for drilling gas-generator and vernier- 
engine injectors. It is intended for drilling holes 
in different family combinations and for this rea- 
son the drill head is angularly adjustable on the 
column. In addition, the rotary indexing table is 
mounted on a combination of two carriages that 
provide for transverse and longitudinal adjust- 
ment with respect to the drill spindle. Length 
measuring bars are used in combination with 
Starrett dial gages to obtain accurate settings in 
these two directions. 

Operation of the drill head is completely auto- 
matic for producing each hole. The operator de- 
presses a button to actuate the downward move- 
ment and at the end of this movement, the drill 
head retracts to its starting position. The variable- 
speed motor on this machine has a maximum 


Fig. 2. Drilling ma- 
chine which has the au- 
tomatic spindle head 
mounted in a horizontal 
plane. The indexing fix- 
ture also turns on a 
horizontal axis. 
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speed of 16,800 rpm at full load. An electrical 
torque-reading instrument on the right-hand side 
of the column shows the actual speed of the drill 
at all times. If the speed falls off too greatly, it 
is an indication that the drill is becoming dull 
and requires resharpening. 

The same type of automatic drill head is pro- 
vided on the machine shown in Fig. 2, which is 
designed for drilling holes in horizontal planes, 
either parallel to the center line of the work or at 
specified angles. In this case, the work is mounted 
on a fixture that can be indexed around a horizon- 
tal axis. The fixture is mounted on a carriage that 
can be operated to move the fixture horizontally 
past the drill spindle for drilling at various radial 
points on the work. The fixture can also be moved 
in and out with respect to the work. Measuring 
bars provide for close settings of the two slides or 


Fig. 4. Another view of 
the machine in Fig. 3 
showing the arrange- 
ment of the slides that 
enable longitudinal and 
transverse adjustment 
of the work-fixture. 
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Fig. 3. Drilling a hole 

at an angle on a ma- 

chine similar to the one 

in Fig. 2 except for the 

head being mounted in 
a vertical plane. 


carriages. This machine and the remaining ma- 
chines to be described are all used on injector 
components for vernier engines. 

Two machines similar in design to the one in 
Fig. 2, except that each drill head is mounted on a 
vertical surface of the column in such a manner 
that angular adjustments of the spindle are ob- 
tainable in a vertical plane, are shown in Figs. 3 
and 4. On these machines, spots of different color 
are painted at the various index points on the 
work-fixture to facilitate successive setups of the 
work for the drilling steps. Two slides are pro- 
vided for the turret-like indexing head for longi- 
tudinal and transverse positioning of the work. 
Measuring bars are also used to insure accurate 
settings. Drill torque is indicated by means of an 
electrical instrument as in the case of preceding 
machines described in this article. 





WILLIAM LINHART 
Application Engineer 
Darwin & Milner, Inc. 

Cleveland, Ohio 


Furniture Nails Carried Through 
Progressive Die Automatically 


ONE of the earliest examples of the use of me- 
chanical fingers to advance individual work-pieces 


automatically through progressive dies appeared 
as early as 1900, in a battery of furniture and up- 
holstery nail-making presses developed at the 
Hillwood Mfg. Co., Cleveland, Ohio. The prin- 
ciple, refined in the 1920's, remains basically 
unchanged today. Two men operate the entire 
nail-making department and a_head-blanking 
press as well. Except for changing over for various 
lengths and styles of nails, the men need only 
replenish the wire coils, refill the head feed hop- 
pers, and carry away the finished nails. 

Furniture and upholstery nail shanks are made 
of cold-drawn Bessemer steel wire. Heads are 
either steel or brass. Steel heads are pierced from 
cold-rolled strip; brass ones, from 70-30 strip. The 
presses form the head, cut the wire shank to 
length, join the shank to the head, and pinch-trim 
the point. Afterwards, the nails are either nickel- 
plated, enameled, cadmium-plated, given a spe- 
cial finish, or left plain. 

Each press contains a five-station progressive 
die, shown in the heading illustration. At the first 
station, the nail head is picked from a chute and 
preformed. At the second station, the incoming 
wire is headed slightly and then cut to length. At 
the third station, head and wire are joined, with 
the nail head slightly coined around the upset end 
of the shank. At the fourth station, the head coin- 
ing is completed and the head is struck to final 
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shape. At the fifth station, the point end of the 
shank is trimmed and the nail drops out of the 
press. Fig. 1 illustrates the work as it progresses 
through the five stations. 

All heading punches and die buttons are Dar- 
win & Milner high-carbon, high-chromium tool 
steel (PRK-33). This is an air-hardening grade 
containing cobalt, pack-hardened at 1850 degrees 
F. and soaked for one hour, then drawn at 385 
degrees for two hours. The die buttons, an oil- 
hardening grade (Neor), are pack-hardened at 
1740 degrees, then drawn at 500 degrees for two 
hours. The wire cutoff blades are high-speed steel. 
Based upon one shift per day, punch life is two to 
four weeks between grinds, die buttons run 
around six weeks, and cutoff blades run six to 
eight weeks. The feed fingers, casehardened cold- 
rolled steel, run six to eight weeks. Practically no 
breakage is experienced. 

The presses are of straight-side design, modi- 
fied to produce the additional movements ex- 
plained diagrammatically in Fig. 2. A vertical 
take-off from the crankshaft is directed down one 
side of the press to cross shaft A through bevel 
gears B. The cross shaft in turn, through bevel 
gears C, rotates two cam-bars D in front of and 
behind the press. Cams E on the bars produce an 
in-and-out movement of the feed fingers F; sim- 
ilarly, cams G produce an in-and-out movement 
of the wire push-rods H and the point trim dies 
J. Left-to-right movement of the feed fingers is 
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Fig. 1. (Right) The nails are formed in five steps. 

Head blank is partly formed at Station 1, shank 

is upset and cut to length at Station 2, heads and 

shanks are joined and head formed at Stations 
3 and 4, and point is trimmed at Station 5. 


Fig. 2. (Below) Diagram of the shafts and cams 
which impart the additional movements for the 
automatic operation of the press. 


provided by carrier K under the direction of 
cams L on the cross shaft. 

Cross-sections of the die stations appear in 
Fig. 3. At Station 1 nail-head blank drops down 
a tube (M in Fig. 2) from a hopper feed. A die, 
carried in the press ram, wraps the head partly 
around a punch, forming a definite socket. As the 
ram ascends, a stripper surrounding the punch 
thrusts the head up. The head is then picked up 
by feed fingers and carried over to Station 3. 

At Station 2 there are two cutoff blades and 
two holding fingers—one stationary and one mov- 
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able of each. The moving cutoff blade, which is 
situated over the stationary blade, and the moving 
holding finger are both on the same side of the 
die. Two feed fingers for carrying the nail shank 
to Station 3 are situated above the holding fingers. 

Underneath the press is a cam-operated, ratchet 
type device which feeds the wire vertically 
upward into Station 2. As the ram starts down- 
ward, the moving cutoff blade and holding finger 
are away from the wire. The wire feeds upward 
until it is approximately 1/16 inch above the hold- 
ing fingers. Then the moving holding finger ad- 
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STRIPPER HOL DING 


FINGERS 


vances and clamps the wire in place, and the 
punch strikes and upsets the end of the wire. 

While the ram ascends, the moving cutoff blade 
is still back and the moving holding finger re- 
tracts. The wire is then fed up to its proper height 
and grasped by the feed fingers as the cutoff 
blade snaps it off. After the cutoff blade next re- 
tracts, the wire-feed fingers carry the cut-to- 
length shank to Station 3. The wire is moved only 
one-half as far as the feed fingers move the head 
and the nails between the other stations. 

When the shank reaches Station 3, it is aligned 
with the hole in a die button in the lower part of 
the die. At the same time, another pair of feed 
fingers picks up a formed head from Station 1 
and locates it over the shank. The fingers which 
hold the head are spring-loaded to pivot in a 
vertical plane. 

As the ram descends, the punch forces the 
head and the fingers downward until the head 
makes contact with the shank, which is started 
in the hole in the die button. The feed fingers 
snap back out of the way, and the punch contin- 
ues to descend until the shank strikes a shoulder 
inside the die button. The punch then partly coins 
the head around the upset end of the shank. 

As the ram ascends, a tiny ejection device 
forces the nail head and shank assembly up out of 
the die button, where the nail is grasped by the 
feed fingers and carried to Station 4. There, a 
similar operation occurs: The coining is com- 
pleted and the final form is imparted to the head. 
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Fig. 3. (Left) Arrange- 

ment of the stations, 

punches, and die but- 

tons. Inset at lower right 

shows end of the point 
trim punch. 


Fig. 4. (Below) Punch for 
Station 4, and ornamen- 
tal nails. Punch cavity 
is rough-machined, then 
cold-hubbed to provide 
sharp surface detail. 


In the case of ornamental nails, the punch at 
Station 4 has a hubbed cavity, as can be seen in 
Fig. 4. The feed fingers carry the completed part 
to Station 5. 

At Station 5 a spring-loaded holding punch 
mounted on the ram catches the edge of the nail 
head on a stationary finger mounted on the die. 
This holds the nail while the feed fingers move 
back out of the way and two trim punches strike 
and pinch the nail to a four-sided or conical point. 
On the up stroke, the punch releases the nail and 
it drops through a tube and out of the press. 
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Condensed Review of Some 
Recently Developed Materials 


Arranged Alphabetically by Trade Names 


MATERIAL 


Sheet Steel 
Alloy 


TRADE NAME 


Airsteel 


PROPERTIES 


An air-hardenable, high-strength alloy sheet 
steel that is easily formed, cut, or shaped to 
a desired form and is weldable. 


APPLICATIONS 


Uses include missile and rocket- 
motor cases. 





Structural 
Aluminum 


Alcan B51S 


This extrusion ingot offers capability of a 
high extrusion speed, good mechanical prop- 
erties, and a good finish. 


Used for applications such as rail- 
ings, decking, masts, and brackets 
and structural members. 





Aluminum 
Casting 
Alloy 


A ductile, high-strength, aluminum sand- 
casting alloy that exhibits a high resistance 
to stress corrosion and retains ductility dur- 
ing natural aging. 


Developed for aircraft structures, 
construction or mechanical equip- 
ment subject to impact loads, and 
equipment for the dairy, food, and 
chemical industries. 





Aluminum 
Sheet Alloy 


An aluminum sheet alloy with a super-bright 
anodized finish. 


This alloy, with its lustrous, mir- 
ror-like appearance, is particularly 
adaptable to the automotive and 
appliance industries. 





Die Steel 


Alidie 


An air-hardening, high-carbon chromium 
die steel which is easy to machine and heat- 
treat and can hold a sharp edge over long 
periods of time. 


Used in blanking and punching 
operations on knife blades and 
other cutlery. 





Spring Wire 


Alloy HS25 


This spring wire has a tensile strength in 
the neighborhood of 220,000 psi, an elonga- 
tion range from 4 to 8 per cent, and is non- 
magnetic. 


For forming springs designed to 
operate at temperatures from 400 
to 1400 degrees F. 





Aluminum 
Alloy 


Alloy 357 


In the T-6 form it has a tensile strength of 
48,000 to 50,000 psi and an elongation of 6 
to 10 per cent. 


Used where high tensile and yield 
strengths with high elongations 
and good castability are required. 





Work-Holding 
Devices 


AlSiMag and 
Grade A Lava 


These custom-made jigs, fixtures, support 
rings, and work-holding devices are made 
of ceramics, with good thermal-shock re- 
sistance and dimensional stability. 


These devices facilitate induction 
heating, brazing, welding, solder- 
ing, and other processes involving 
high temperatures. 





Manganese- 
Bronze Alloy 


Ampcoloy 666 


This extruded manganese-bronze alloy has 
good bearing characteristics, good machin- 
ability, and a high resistance to wear and 
corrosion. 


It is used in automatic machines 
for making long-wearing bushings, 
gears, cams, shafts, and connect- 
ing-rods. 





Rust 
Preventive 


Anarust 
Types B, G, D, 
and § 


Types B and G are additives that leave a 
film on parts being cleaned that prevents 
oxidation. D and S are applied after the 
cleaning and finishing operation and must 
be removed before painting or plating. 


Type B used in finishing ferrous 
metals. Type G used to clean cer- 
tain types of aluminum. Type D 
used for parts finished in batches. 
Type S used on machinery and 
parts that may stand idle for pro- 
longed periods. 





For names and addresses of manufacturers of products listed, see end of this section 
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Review of Some Recently Developed Materials—Continued 


MATERIAL 


Stainless Steel 


TRADE NAME 


Armco 22-4-9 


PROPERTIES 


A strong, hard, erosion-, oxidation-, and 
corrosion-resistant material for service at 
temperatures of 900 to 1600 degrees F. 


APPLICATIONS 


Can be welded without preheat- 
ing or postheating and is not sus- 
ceptible to cracking. Used for mak- 
ing high-temperature steam valves 
and gas-turbine parts. 





Stainless-Steel 
Honeycomb 


The material consists of hexagon steel cells 
with a thin sheet of stainless steel brazed on 
both sides. It weighs about a tenth as much 
as a piece of stainless steel of the same 
thickness. 


Used in high-speed aircraft and 
missiles. Can be made in various 
shapes to fit the contours of any 
surface. 





Tool Steel 


A flat-ground, oil-hardening tool _ steel 
ground 0.014 to 0.016 inch oversize on the 
thickness dimension. It contains tungsten 
and chromium. 


Ideal for wear-resistance applica- 
tions such as_ blanking dies, 
punches, cold-forming dies, gages, 
jigs, fixtures, templates, and ma- 
chine parts. 





Stain Remover 


This noncaustic cleaner penetrates into 
stained concrete or brick and floats out 
grease, oil, and petroleum products in about 
sixty seconds. 


Removes grease and oil stains from 
driveways, garage floors, and side- 
walks. 





Bonding Process 


Brazeez 


Provides a surface on carbide blanks that 
improves bonding. Makes brazing easier and 
faster and eliminates the cleaning previously 
required. 


Speeds the brazing of carbides in 
the fabrication of carbide-tipped 
tools. 





Nickel-Silver 
Alloy 


Bridgeport 
Nickel-Silver 
Alloy Wires 


These two nickel-silver alloys have excellent 
cold-working properties and are readily 
formed, bent, or cold-headed. 


Capable of being joined by soft 
soldering, silver-alloy brazing, and 
resistance or oxy-acetylene weld- 
ing, these wires are used for 
screws and rivets, slide fasteners, 
and optical parts. 





Steel Bars 


Bright-Drawn 


These are standard cold-drawn steel bars 
that are bright. 


Used for the machining of pre- 
cision parts. 





Tungsten 


Carbide 


CA-604 


This material exhibits high strength at high 
cutting temperatures. It has a long wear 
life and is highly crater resistant. 


Its use in “Indexable” blanks facil- 
itates high-velocity finishing with 
light to medium feeds. 





Coolant 


Campbellene 


This cool-blue coolant concrete containing 
a deodorant keeps abrasive wheels clean and 
sharp, promotes rapid chip-settling, and 
minimizes odors. 


Formulated for use with abrasive 
cutting machines and most grind- 
ing operations. 





Steel Alloy 


Carpenter 
404 Alloy 


An air-hardening, weldable, and fully mar- 
tensitic alloy that can be used for highly 
stressed parts at temperatures up to 1050 
degrees F. 


Uses include steam-turbine 
buckets, blades, and bucket covers, 
as well as “casting in” assemblies, 
such as turbine diaphragms. 





Epoxy Adhesive 


Cepox 401 
Cepox 402 


These two high-strength epoxy bonding 
agents which are thermosetting produce a 
tough, water-insoluble bond that resists most 
acids, alkalies, and other chemicals. 


For cementing cast iron, steel, 
copper, aluminum, bronze, brass, 
plastics, and other materials to 
themselves and to each other. 





Preplated Steel 


C-Grade 
Steel Base 


A low-cost utility grade of steel with pre- 
plated finishes of chromium, nickel, and 
copper on a steel base which requires no 
cleaning, plating, or polishing. 


Adaptable to standard produc- 
tion techniques such as stamping, 
blanking, bending, and welding 
without damage to the preplated 
finish. 
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Review of Some Recently Developed Materials—Continued 


MATERIAL 


Synthetic 
Chamois 


TRADE NAME 


Chamie-Tex 


PROPERTIES 


This synthetic chamois can be used in gas- 
oline, kerosene, and other harsh industrial 
solvents. It may be washed in any soap or 
detergent. 


APPLICATIONS 


For all wiping and cleaning jobs 
where natural chamois can 
used—also for cleaning greasy ma- 
chinery. 





Aluminum 
Tube 


Chase 
General-Purpose 
Seamless 
Aluminum Tube 


This tube, produced in many diameters and 
wall thicknesses, is made from a soft-temper 
3003 aluminum alloy. It flares easily, by 
either manual or mechanical means, and un- 
coils readily for cutting or straightening. 


It has many applications in appli- 
ances, refrigeration, and automo- 
tive work, and similar technical 
and industrial uses where a light, 
strong, easily handled tube is nec- 
essary. 





Copper Alloy 


Chase Silnic 
Bronze 


This corrosion-resistant nickel-silicon 
bronze alloy has both a high yield and a 
high tensile strength even at elevated tem- 
peratures. It is age-hardenable and is avail- 
able in many tempers. 


It is available in a variety of cross- 
sections and dimensions in straight 
lengths of rod and bar and coils of 
round, rectangular, and square- 
rolled and drawn wire. 





Chromium- 
Plating 
Process 


Chrom-Lume 


This process plates chromium directly to 
aluminum, providing a surface which is 
hard, oxidation resistant, and which with- 
stands chipping, peeling, cracking, and 
flaking. 


Uses include the plating of fast- 
eners, gears, pumps, valves, flow- 
control devices, and pulleys. 





Protective 
Coating 


CMS-N-202 


A black coating for masking metal surfaces. 
It may be applied by brushing, spraying, or 
dipping and can be easily removed. 


For the protection of machine and 
polished surfaces during pickling 
and passivating operations. 





Coolant 


Cold Stream 


It is a water-soluble, metalworking coolant 
that stops rust, resists rancidity, reduces the 
causes of dermatitis, and is low-foaming. 


Can be used on all types of metal 
machining, including grinding and 
threading. 





Hard-Facing 
Powder 


Colmonoy No. 75 


This nickel-base, hard-facing powder con- 
tains tungsten carbide and chromium boride. 
The hard-faced surface is impact, oxida- 
tion, and corrosion resistant. 


Applications include cylindrical 
parts, shaft sleeves, pump com- 
ponents, bushings, buffing fixtures, 
steadyrest jaws, and chip-breakers 
for cutting tools. 





Copper-Clad 
Phenolite 


Copper-Clad 
Phenolite 
Grade G-11-861-1 


It has a bond strength of 10 to 15 psi, a 
dip-solder resistance greater than 30 seconds 
at 500 degrees F., good arc resistance, and 
is dimensionally stable. 


For printed circuits such as mili- 
tary electronic circuits in rockets, 
missiles, and computers. 





Barrel- 
Finishing 
Process 


Cor-A-Brite 


Process permits a reduction of finish in 
micro-inches from 10 rms to 2 rms in a 10- 
hour finishing cycle. 


Process employs only one chip 
mass in a standard barrel-finishing 
machine. It is used on high-alloy 
steel bearings. 





Sintered Nickel 


Cormet A 


This porous sintered nickel can be pro- 
duced in a variety of shapes. 


Used as polished burner rings. 
rollers, and chuting material. 





Surface Coating 


For long-term protection of metal surfaces 
of iron, steel, aluminum, magnesium, and 
plated finishes. 


Is used on precision equipment, 
surfaces, castings, and raw-material 
stocks. 





Adhesive 
Sealant 


Cycleweld 
Liquid Iron 


This adhesive and sealer dries in air with- 
out heat or pressure, is durable, nonshrink- 


ing, and will withstand mild acids and 
alkalies. 


This putty-like synthetic plastic 
sets into a substance like iron and 
will bond metals and nonmetals. 
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Review of Some Recently Developed Materials—continued 


MATERIAL 


Plastic Metal 


TRADE NAME 


Devcon F-2 


PROPERTIES 


This material has a compressive strength of 
20,000 psi and is unaffected by most oils, 
chemicals, and solvents. It can be drilled, 
tapped, or otherwise machined with metal- 
working tools. 


APPLICATIONS 


Used to fill large and small blow- 
holes in castings, to fill holes which 
have been drilled incorrectly, and 
to build up worn sections of cast 
or machined parts. 





Drafting Medium 


Dietzgen 
Ageproof Film 


This drafting material withstands consider- 
able usage such as repeated erasures, fold- 
ing, and handling. It is fungus-resistant and 
is not stained by perspiration or water. 


The film is available with a plain 
surface and with a diazo- and 
phototype-sensitized surface for 
drafting uses. 





Magnesium 
Anodize 


Dow 17-40 Volt 


This anodize is used under a lacquer or 
varnish and may be tinted with commercial 
dyestuffs. The resulting colors have good 
permanence and are not washed out by 
detergents. 


May be applied to all forms of 
magnesium, such as sheet, extru- 
sions, die-castings, sand castings, 
and forgings. 





Cutting Fluid 


Dromus Oil E 


Used in a ratio of one part oil to twenty 
parts water, the mixture acts as a coolant 
and at the same time protects carbide tools 
against breakage resulting from thermal 


shock. 


For high-speed production equip- 
ment use in the aircraft, missile, 
automotive, and heavy-machine in- 
dustries. 





Bearing Material 


This thin lining of spherical bronze, im- 
pregnated with a mixture of Teflon and 20 
per cent lead, is sintered to a steel backing. 


Available in strip form, from 
which bushings can be made, 
thrust washers cut, or hemispheri- 
cal bearings pressed. 





Metal Coating 


This metal coating will not crack under ex- 
treme pressure or heat. It is not affected by 
alkalies and acids and can withstand im- 
pact. 


Facilitates the production of pre- 
cision parts of refrigerators, pumps, 
washing machines, automobiles, 
and aircraft. 





Alloy Steel 


An air-hardening specialty steel possessing 
high strength at elevated temperatures. It 
is easily formed, worked, and welded. 


Stecl is furnished in billets, bars, 
forgings, and special shapes. Ap- 
plications include structural parts 
for jet aircraft. 





Rare-Earth 
Alloy 


EK31XA 


This alloy, containing magnesium and a 
rare-earth metal, has good castability, can 
be welded by the argon-arc or Heliarc 
methods, and can be finished with standard 


magnesium finishing systems. 


For making sand castings that have 
good tensile strength at room tem- 
perature and at temperatures up 
to 600 degrees F. 





Corrosion 
Preventive 


Entek 45 


This liquid additive to hot-water rinses pre- 
vents spotting and subsequent corrosion of 
metals, 


Used in rinses after plating, pick- 
ling, or chemical processing of any 


kind. 





Epoxy Resin 


Epocast 28 


This resin requires a relatively short cure, 
has good electrical properties, a low dielec- 
tric constant, and is particularly suited to 
laminating of glass fibers. 


Has been used for structural lami- 
nations and for electrical insulating 
purposes. 





Epoxy 
Adhesives 


EPY-150 
EPY-400 


These epoxy cements have a maximum serv- 
ice temperature of 150 degrees F. and 400 
degrees F., respectively. 


Formulated specifically for use 
with bonded-filament strain gages. 





Drawing 
Lubricant 


EverLube T-50 


The material is applied to the sheet and 
allowed to dry. After the metal-forming op- 
eration it may be removed with a hot caustic 
dip or solvent cleaner. 


For the hot-forming of sheet metal 
such as titanium. 
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MATERIAL 


Sintered 
Tungsten 


Firth Sterling 
Forgeable 
Sintered 
Tungsten 


TRADE NAME 


PROPERTIES 


These readily forgeable sintered tungsten 
and tungsten-alloy billets contain equal 
amounts of tungsten and molybdenum and 
have a melting point of close to 5300 de- 
grees F, 


APPLICATIONS 


For components in jet aircraft 
frames and engines, and missiles 
and space vehicles, as well as 
for radiation shielding, counter- 
weights, and gyro rotors. 





Silver-Brazing Fluxless 
Alloy Nu-Braze 
No. 0070 


A lithium-containing, silver-brazing alloy 
that will join such metals as precipitation- 
hardening stainless steels and other high- 
temperature aircraft steels. 


Used for such structural parts op- 
erating in temperatures up to 900 
degrees F. as aircraft honeycomb 
structures and heat exchangers. 





Die-Metal 
Alloy 


Formaloy 


This high-strength, zinc-base die-metal alloy 
has high impact strength. It is readily work- 
able and no special techniques are required 
for casting or machining. 


Applications include drop-hammer 
punches and dies, draw-press dies, 
stretch-press dies, blanking dies, 
and punch-press fixtures. 





Textured Finish 


This textured finish for stainless steel is put 
on very lightly. It does not penetrate the 
surface and diffuses the light rays to give 
a frosted effect. 


Applied after the steel is formed, 
it is used on automobile-trim sec- 
tions. 





Columbium- 
Treated Steels 


GLX-45-W 
GLX-50-W 
GLX-55-W 
GLX-60-W 


These steels, identified by means of their 
yield strengths, “45” meaning 45,000 psi 
minimum yield strength, have a typical ulti- 
mate tensile strength ranging from 70,000 to 
82,000 psi. 


They are readily weldable and 
formable and are used in the fab- 
rication of truck trailers, loading 
devices, railroad cars, steel floor- 
ing, pipeline, and formed sheets. 





Aluminum 
Bar Stock 


Harvey 
Aluminum 
Bar Stock 


The availability of deep-drawn aluminum 
machining stock in large sizes (up to 4 
inches) has been announced. 


This bar stock, which includes 
2011, 2014, 2017, 2024, 6061, and 
6066, provides a surface that for 
ordinary applications requires no 
supplementary finishing. 





Aluminum 
Shapes 


Harvey 
Aluminum 
Shapes 


These shapes include tube, integrally stif- 
fened panels, stepped extrusions, and struc- 
tural sections such as I-beams, H-beams, 
channels, angles, tees and zees, bar, rod, 
semihollow shapes, etc. 


Used as structural components for 
transportation equipment, build- 
ing and architectural sections, 
bridges, aircraft and missiles, and 
as tubes for atomic-energy instal- 
lations. 





Nickel-Base Hastelloy 
Alloy Alloy N 


The product has good weldability, can be 
readily forged, and can be extruded to form 
seamless tubing. 


Has been used as a container ma- 
terial for molten fluoride salts. 





Epoxy Resin Hysol 6251 


A conductive coating based on epoxy resins 
which has a low volume resistivity, good 
toughness, and good adhesion. 


For rebuilding areas worn away by 
sliding contacts and to serve as a 
conductive base for plating plas- 
tics. 





Hardening Bath 


Hy-Speed Case 


This surface-hardening bath gives great 
wear resistance and surface hardness to al- 
loys after they have been hardened, 
tempered, and ground. 


For the surface hardening of high- 
speed cutting tools. 





Epoxy Adhesive Isobond 331 


A one-part 100 per cent epoxy adhesive that 
cures at moderate temperatures and re- 
quires no mixing or metering. 


Designed for high-speed produc- 
tion use to bond metals, glass, ce- 
ramics, and most plastics. 





Bar Steel Jalease 100 


A high-strength, stress-stabilized, free-ma- 
chining, cold-finished bar steel. 


Use of this steel in the produc- 
tion of wear-resistant parts elim- 
inates the need, in most cases, for 
heat-treatment. 
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MATERIAL 


Enamel! Paint 


TRADE NAME 


Jet-Dri 


PROPERTIES 


Quick-drying enamel that permits use of 
surfaces fifteen minutes after painting. 


APPLICATIONS 


Will produce a smooth, even-tex- 
tured coating over concrete, metal, 
and wood surfaces. 





Marking Material 


Kemifilm No. 27 


This product is a blue steel-marking coat- 
ing which will remain moist. It is water 
soluble and nontoxic. 


Replaces Prussian blue for spot- 
ting dies, punches, and round and 
flat bearing surfaces. 





Hard-Surfacing 
Powder 


Kenspray 


This powder produces a hard surface that 
possesses properties resembling those of 
Kennametal’s cemented tungsten carbides. 
Treated surfaces cannot be machined but 
must be ground. 


The powder is applied to steel 
parts by well-known metal spray- 
ing techniques. Both irregular 
shapes and flat surfaces can be 
coated easily. 





Coolant 


Keystone 106 


This high-detergent, water-soluble coolant 
contains no oils and forms a true chemical 
solution. It is rust-inhibiting, odorless, 
smokeless, and harmless to the skin. 


This nonflammable cutting cool- 
ant, when used with saw blades, 
arrests wear and promotes creation 
of clean edges. 





Magnet 
Material 


Koroseal 
Viny] Plastic 
Magnet 


This flexible material, compounded and 
processed to act exactly like metal or ce- 
ramic magnets, can be extruded into various 
shapes. 


It is adaptable for best pole loca- 
tion, since it is capable of being 
magnetized with multiple poles 
by spot-magnetization. 





Brazing Flux 


Kwikflux 490 


This silver-brazing flux with good heating 
tolerance and good coverage per pound of 
material has a smooth consistency for ease of 
application. 


Adapted to automatic or semi- 
automatic brazing operations in 
a temperature range of from 1100 
to 1700 degrees F. 





Alloy Steel 


This high-temperature alloy has a homo- 
geneous structure with a uniform fabrication 
behavior and uniform mechanical prop- 
erties. 


Applications include such jet-en- 
gine parts as compressor wheels, 
turbine shafts, compressor buckets, 
blades, and bolts. 





Tubing 


Ledloy 170 


A leaded steel tubing which may be cut 
with an average cutting speed of 170 sfpm. 


Available from warehouse stocks 
as a cold-drawn, seamless steel 
tubing of low-carbon analysis. 





Die Steel 


This low-temperature, air-hardening tool 
steel is easy to machine and has good fatigue 
properties. 


Available in flats, squares, rounds, 
and billets for tool and die ap- 
plications. 





Liquid Sealant 


Loctite 


This thin, liquid, plastic sealant hardens 
only when confined between closely fitting 
metal parts. 


For retaining bearings in housings, 
to lock nuts anc bolts, and to seal 
threaded and sleeve joints. 





Aluminum 
Casting Alloy 


MA-356 


This high-purity alloy is a variant of A-356 
alloy and is highly responsive to heat-treat- 
ment. 


Used for castings for missiles and 
high-performance aircraft. 





Welding Alloy 


Mallory 28 
Metal 


It has high electrical and thermal conduc- 
tivity coupled with high strength and hard- 
ness. 


Recommended where resistance to 
annealing is required and for re- 
sistance welding where checking 
and cracking is a problem. 





Welding 
Electrode 


Mangjet 


It is a low-hydrogen, iron-powder electrode 
that has a high deposit rate and gives smooth 
beads and a steady arc. 


The electrode is suitable for build- 
ing up manganese-steel hard-sur- 
facing deposits on either manga- 
nese or carbon steels and also for 
making sound joints between man- 
ganese and carbon-steel parts. 
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MATERIAL 


Epoxy Resin 


TRADE NAME 


Maraglas 
Resin No. 655 


PROPERTIES 


This transparent plastic is an easily cast 
thermosetting material which provides 90 
per cent light transmission, does not dis- 
color, and has low shrinkage. 


APPLICATIONS 


Uses include the making of models, 
prototypes, machine housings, light- 
ing fixtures, panels, and structural 
parts. 





Wear-Strip 
Material 


Meier Wearite 


The material, containing aluminum and 
bronze, has a smooth surface, fine wear 
characteristics, and is easily machined. It 
is corrosion and fatigue resistant. 


Used as wear plates, slides, and 
gibs in the making and maintain- 
ing of machines. 





Hard-Facing 
Powder 


Metco 
Tungsten-Carbide 
ThermoSpray 
Powders 


These tungsten-carbide spray-powder ma- 
terials are torch-fused after being deposited. 
Any required coating thickness may be ap- 
plied. 


Applications include parts sub- 
ject to extreme wear conditions 
such as buffing fixtures, sanding 
templates, polishing masks, tool 
joints, and metal patterns. 





Plating 
Decontaminant 


Metex 
Non-Pitter N-17 


This liquid can restore brightness to dull, 
blotchy deposits caused by organic con- 
tamination of bright baths. 


Used to overcome the effects of 
organic contamination in copper- 
cyanide plating baths which are 
not air-agitated. 





Tungsten-Carbide 
Powders 


Mikrocarbide 


These sintered tungsten-carbide powders 
are for hard surfacing, abrasives, diamond 
settings, plastic dies, and other applications 
where a hard, wear-resistant material is 
required. 


May be used for making hard-sur- 
facing welding rods, coatings for 
cutting tools for stone, earth, con- 
crete, and masonry. Can be used 
for making sanding blocks, abra- 
sive wheels, and polishing pow- 
ders. 





Sandwich Core 


Multiwave 


An aluminum sandwich-core material which 
has good formability and may be draped 
over the most complex molds or shapes. 


Has been adapted to making pro- 
duction tools including welding 
jigs, holding fixtures, and large 
molds for forming plastic and thin- 
gage metal parts. 





Graphite 
Textiles 


National Carbon 
Graphite 
Textiles 


These graphite textiles, which have a purity 
of 99.9 per cent, are resistant to attack by 
acids, alkalies, and organic compounds ex- 
cept those of a highly oxidizing nature, and 
are unreactive with many molten metals. 


Available in four weaves, it is 
available for applications that re- 
quire good lubricating properties, 
and a tensile strength of 10 to 15 
pounds per inch of width at room 
temperature. 





Brazing Alloy 


Nicrobraz 
No. 170 


A nickel-chromium-boron brazing alloy 
which is applicable to most “super alloys.” 
Produces high-strength joints for steady serv- 
ice at temperatures up to 2000 degrees F. 


Available as a powder, it will sat- 
isfactorily braze tungsten and 
molybdenum bearing alloys. 





Brazing 
Stop-Off 


Nicrobraz 


Red Stop-Off 


An easy-to-remove material for controlling 
the flow of brazing alloys during furnace 
processing. Acts as a barrier to the molten 
alloys by preventing capillary action. 


Used on parts having small in- 
ternal holes, fine threads, and sim- 
ilar delicate details which must 
be perfectly clean after brazing. 





Degreasing Agent 


This degreasing agent has characteristics 
similar to carbon tetrachloride, is com- 
pletely safe, and has low toxicity. 


Can be used in any type of de- 
greasing operation with the ex- 
ception of vapor-phase degreasing. 





Silicone Rubbers 


NSR-X5602 
NSR-X8701 
NSR-X4803 


NSR-X5602 has intermediate fluid resistance 
and is intended for intermittent contact with 
high-swell fluids or continuous immersion in 
milder fluids. NSR-X8701 features high- 
temperature oil resistance. NSR-X4803 has 
intermediate resistance to high-temperature 


fluids. 


NSR-X5602 used as airframe seals, 
diaphragms, and shock mounts. 
NSR-X8701 and NSR-X4803 are 
suitable for O-rings, gaskets, and 
oil seals. 
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MATERIAL 


Drawing 
Lubricant 


TRADE NAME 


No. 700 
Wax-Draw 


PROPERTIES 


The product lubricates up to temperatures 
of 450 degrees F. and at pressures up to 


200,000 psi. 


APPLICATIONS 


For deep-drawing operations 
coated blanks may be drawn either 
wet or dry. The coating process 
can be easily adapted to continu- 
ous press operations. 





Nylon Air Hose 


Nycoil Hose 


A tough, lightweight nylon air hose that is 
said to be heat resistant and unaffected by 
oil, kerosene, or gasoline. 


Recommended as a_ general-pur- 
pose air hose for industrial plant 
and machine shop lubrication 
rooms. 





Cleaning Agent 


Oakite 
Compound No. 86 


This acidic detergent combines good clean- 
ing and prepaint-conditioning properties. 
It cleans steel, brass, aluminum, zinc, and 
terne plate. 


Used in spray-washing machines 
and for tank-immersion operations. 





Paint- 
Stripper 
Additive 


Oakite 
Stripper 
Additive No. 4 


This new additive is designed to enable 
alkaline paint-stripping solutions to be effec- 
tive on difficult-to-remove finishes. 


For removing epoxy, acrylic, and 
other similar tough finishes, as 
well as paint build-ups from 
equipment. 





Mounting Pads 


PadZorbers 


These two types of Neoprene mounting 
pads for isolating vibration, preventing 
machinery travel, and deadening noise have 
deep, rugged cross-ribs molded on each 
side. 


May be cut to any shape to fit 
under the feet of punch presses, 
drill presses, lathes, etc. 





Programming 


Tape 


Peerless 


This extremely thin, high-strength, vulcan- 
ized-fiber tape combines high tensile and 
bending strength with flexibility. 


For use on tape-control fed auto- 
matic programming equipment. It 
has an estimated maximum life of 
1,000,000 cycles. 





Stainless Steels 


These 18-8 type stainless alloys have high 
strength and resistance to pitting. 


For applications where pitting 
stress, and shock are a problem and 
where corrosion resistance is re- 
quired. 





Bonding Process 


Process produces shock-resistant joints with 
rupture strengths of from 100,000 to 135,000 
psi. 


Can be used to attach carbide tips 
to blanking punches, molding 
punches, turning tools, drills, and 
other tools. 





Polycarbonate 
Resin 


Polypenco 


The product has a high impact strength, a 
high heat resistance, dimensional stability, 
and good electrical properties. 


For producing rod, tube, plate, 
and discs. Can be fabricated into 
close-tolerance finished parts. 





Tool Steel 


Ready Mark 


An air-hardening, precision-ground tool steel 
that is precolored maroon to eliminate the 
cleaning, coloring, and drying required for 
marking ordinary flat stock. 


This air-hardening stock is recom- 
mended for dies, gages, machine 
parts, shear blades, knurling tools, 
taps, and similar items. 





Nickel Alloy 


Rene 41 


This alloy exhibits good resistance to oxi- 
dation and has an ultimate tensile strength 
ranging from 180,000 psi at 1000 degrees 
F. to 35,000 psi at 1800 degrees F. 


Used in a temperature range of 
from 1200 to 1800 degrees F. It 
may be drawn, bent, or conven- 
tionally shaped. 





Hard-Facing 
Alloy 


Rexweld 66 


This hard-facing welding alloy is highly re- 
sistant to thermal shock and impact and 
compressive loads at high temperatures. It 
will not chip or spall under severe service. 


For applying hard facing to drop- 
hammer forging dies. 
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MATERIAL 


Marking Ink 


TRADE NAME 


Reynolds Ink 


PROPERTIES 


This ink, available in nine colors, dries in- 
stantly, will not rub off, and may be easily 
removed with toluol, benzol, alcohol, or 
lacquer thinner. 


APPLICATIONS 


Useful for the color-coding of tool 
steels. 





Flat Ground 
Stock 


Royal 
Precision-Ground 
Low-Carbon 
Steel 


This stock is easily machined and welded 
and is obtained in standard 24-inch lengths, 
packaged in rust-inhibiting envelopes. 


A fine-finished steel for applica- 
tions not requiring heat-treatment 
other than casehardening. 





Rust 
Preventive 


Rust Veto 377 


This film is not removed by ordinary han- 
dling. Treated parts do not have to be 
cleaned before lubricating. 


For the protection of metal parts 
to be stored indoors for long pe- 
riods 





Die Steel 


Sagamore-EZ 


This 5 per cent chromium, air-hardening die 
steel with uniformly distributed sulphide 
particles for free-machining is tough and 
wear resistant. 


For uses where toughness and 
wear resistance are required, such 
as in dies, rolls, and blanking and 
forming punches, trimmer dies, 
etc. 





Polishing 
Material 


Scotch-Brite 


A material for finishing fabricated metals 
that is made of nylon web impregnated with 
fine grades of abrasive. It is not intended 
for stock removal. 


Used in finishing stainless steel, 
aluminum, zinc, brass, copper, ti- 
tanium, and other non-ferrous 


metals. 





Aluminum Sheet 


Spangle Sheet 


This sheet has an unusual glittering finish. 
It can be obtained plain and in color. 


Used for automotive and appli- 
ance trim, lighting fixtures, gift 
ware, and interior decorations. 





Silicone Grease 


Maintains its consistency from —75 to +300 
degrees F. It lubricates and is rust inhibiting. 


Used as a rust inhibitor and lubri- 
cant on ferrous and lubricant on 
rubber parts. 





Epoxy Stripper 


Stripper S-26 


This cold, chlorinated, liquid stripper for 
epoxy enamels is acidic in nature and non- 
flammable. 


Used to remove epoxy coatings 
from most metals including steel, 
aluminum, copper, brass, and zinc 
die-castings. 





Hydraulic Fluid 


Sunsafe 


A water-in-oil, emulsion type hydraulic 
fluid with fire-resistant properties; has a vis- 
cosity index of 130 and a good film strength 
at high temperatures. 


May be used with all centrifugal, 
rotary, and reciprocating or piston 
type hydraulic pumps. 





Spring Wire 


Superalloy 
Spring Wire 


An Inconel X spring wire that is heat- 
treatable and can be precipitation-hardened. 


For components that operate be- 
tween 650 and 1000 degrees F. 





Reproduction 
Material 


Supertransline 


A low-cost emulsion and base for use in 
making positive intermediates and negatives. 
The product is printed by contact and can 
be handled safely in subdued light. 


It is employed in the printing of 
engineering whiteprint intermedi- 
ates and intermediates for diazo 
machines. 





Lubricant 


Suspension 10 


A finely stabilized, natural colloidal-graph- 
ite lubricant for high-temperature, severe- 
load industrial use. 


Used for forging, die-casting, 
forming, stamping, and drawing of 
aluminum, titanium, and other 
metals. 





Lapping 
Compound 


Tetrabor Paste 


Ready-to-use compound of special oils and 
boron carbide, a material that closely re- 
sembles diamond in hardness and specific 
weight. 


For lapping carbide dies and tools 
and polishing plastic molds. 
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Teflon Tape 


TRADE NAME 


Thred-Tape 


PROPERTIES 


A pipe-joint sealer made in tape form used 
to seal all types of threaded connections in 
piping for most industrial acids, corrosives, 
caustics, hydraulic fluids, and aromatic fuels. 


APPLICATIONS 


Useful on plastic, aluminum, stain- 
less steel, ceramic, synthetic rub- 
ber, and carbon pipe, the tape 
prevents seizing and galling, is 
self-lubricating, and allows con- 
nections to be drawn up tight. 





Tubing 


3 Al-2.5 V 
Titanium Alloy 


A ductile, high-strength titanium alloy in 
small tubing form that has a yield strength, 
in the annealed condition, of 85,600 psi. 


Has applications in the aircraft- 
and missile-parts field where a 
metal having a high strength-to- 
weight ratio and corrosion resis- 
tance is required. 





Brass Rod 


3 Mark Rod 


The product offers close tolerances in “off- 
the-shelf” length and straightness and also 
offers protection against feed-finger break- 
age due to the control of chamfer. 


This free-cutting brass rod was de- 
veloped for use in high-speed 
screw machines. 





Flat Stock 


Thrift 


This low-carbon, steel flat stock for un- 
hardened and casehardened use is preci- 
sion ground to a satin finish of 35 micro- 
inches or better and has free machining 
characteristics. 


Applicable to a variety of jig, fix- 
ture, tool, gage, and part-making 
jobs. 





Stainless Steel 


Type 304L 
Stainless Steel 


This stainless steel contains 2 per cent boron 
and is produced by air-melting in electric- 
are furnaces. 


This material is of particular sig- 
nificance to the commercial atomic- 
energy field where it is used for 
nuclear-reactor control rods and as 
a shielding material. 





Gasketing 
Material 


Uniphase Cork 


The material combines impermeability, con- 
formability, and chemical inertness. It is 
fungus and ozone resistant. 


Designed to eliminate seepage and 
leakage of fluids and gases. 





Vinyl-Coated 
Steel 


USS Vinyl-Coated 
Steel Sheet 


This vinyl-coated stee] sheet material may 
be fabricated in the same manner as cold- 
rolled sheet without damage. 


Uses include automobile interiors, 
appliance cabinets, and architec- 
tural products. 





Aluminum Alloy 


Vanasil 


This alloy has a coefficient of expansion of 
two millionths of an inch per inch more 
than cast iron. 


Used to produce engine pistons 
and also pistons for refrigeration 
compressors. 





Gasketing 
Material 


Viton 


This material, which is used for packings, 
seals, and gaskets, resists the attack of acids, 
bases, and many organic solvents and also 
has good resistance to compression sets. 


This broad _temperature-range 
polymer has proved successful in 
military aircraft and missile appli- 
cations. 





Steel-Cutting 
Carbides 


Wessonmetal HR 
Wessonmetal HV 


Grade HR, which does not crater or chip 
readily under interrupted cutting conditions, 
performs best at 250 to 450 fpm. Grade 
HV, which produces good surface finishes, 
performs best at 500 to 2000 fpm. 


Bridges the gap between low-speed 
applications with severe impact 
and high-speed finishing cuts. 





Aluminum Alloy 


Material can be given lustrous anodized 
finishes and has good workability. The 
bright, chromium-like finish obtained after 
polishing, brightening, and anodizing has 
good resistance to corrosion. 


Applications are largely in the 
automotive, appliance, and archi- 
tectural fields. 





Magnesium Alloy 


This magnesium sheet and plate alloy does 
not require stress relief after welding. 


Uses include missile shipping and 
storage containers and _ tank-trailer 
bodies. 
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Names and Addresses of Manufacturers of Products Listed 


Airsteel—United States Steel Corpn., 
525 William Penn Place, Pittsburgh 
30, Pa. 


Alcan B51S—Aluminium Limited, Inc., 
620 Fifth Ave., New York 20, N. Y. 


Alcoa Alloy X250-T4—Aluminum Com- 
pany of America, Room 745, Alcoa 
Bldg., Pittsburgh 19, Pa. 


Alcoa Alloy X5457—Aluminum Com- 
pany of America, 730 Alcoa Bldg., 
Pittsburgh 19, Pa. 


Alidie—H. K. Porter Co. Inc., Vulcan- 
Kidd Steel Division, Aliquippa, Pa. 


Alloy HS25—National 
Niles, Mich. 


Standard Co., 


Alloy 357—Reynolds Metals Co., Rich- 
mond 18, Va. 


AlSiMag and Grade A Lava—American 
Lava Corpn., Cherokee Blvd. and 
Mfrs. Road, Chattanooga 5, Tenn. 


Ampcoloy 666—Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee 46, Wis. 


Anarust Types B, G, D, and S—Tech- 
line Division, Wheelabrator Corpn., 
2400 Avenue V, Vicksburg, Mich. 


Armco 22-4-9—Armco Steel Corpn., 
1939 Armco Ave., Middletown, Ohio 


Avcomb—Crosley Division, Avco Mfg. 
Corpn., 1329 Arlington St., Cincin- 
nati, Ohio 


Badger—Latrobe Steel Co., Latrobe, Pa. 


BanZoil—Banzoil Co., 54 E. Delaware 
St., Chicago, IIl. 


Brazeez—Research and Development 
Dept., National Twist Drill & Tool 
Co., Rochester, Mich. 


Bridgeport Nickel-Silver Alloy Wires— 
Bridgeport Brass Co., 30 Grand St., 
Bridgeport 2, Conn. 


Bright-Drawn—Jones & Laughlin Steel 
Corpn., 3 Gateway Center, Pittsburgh 
30, Pa. 


CA-604—Carmet 
Ludlum Steel 
Mich. 


Division, 
Corpn., 


Allegheny 
Ferndale, 


Campbellene—Allison Campbell Divi- 
sion, American Chain & Cable Co. 
Inc., 929 Connecticut Ave., Bridge- 
port 2, Conn. 


Carpenter 404 Alloy—Carpenter Steel 
Co., Reading, Pa. 
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Cepox 401 and 402—Chemical Develop- 
ment Corpn., Danvers, Mass. 


C-grade Steel Base—American Nickeloid 
Co., Peru, Ill. 


Chamie-Tex—Milwaukee Dustless Brush 
Co., 530 N. 22nd St., Milwaukee 3, 
Wis. 


Chase General-Purpose Seamless Alumi- 
num Tube—Chase Brass & Copper 
Co., Waterbury 20, Conn. 


Chase Silnic Bronze—Chase Brass & 
Copper Co., Waterbury, Conn. 


Chrom-Lume—Service Hard-Chromium 
Co., Route 22, Union, N. J. 


CMS-N-202 — Consolidated American 
Services, Inc., 9999 Jefferson Blvd., 
Culver City, Calif. 


Cold Stream—S. C. Johnson & Son, Inc., 
Racine, Wis. 


Colmonoy No. 75—Wall Colmonoy 
Corpn., 19345 John R St., Detroit 3, 
Mich. 


Copper-Clad Phenolite Grade G-11- 
861-1—National Vulcanized Fibre 
Co., Box 311, Wilmington, Del. 


Cor-A-Brite—Roto-Finish Co., Kalama- 
zoo, Mich. 


Cormet A—Corning Glass Works, Corn- 
ing, N. Y. 


CRC 3-36—Corrosion Reaction Consult- 
ants, 116 Chestnut St., Philadelphia 
6, Pa. 


Cycleweld Liquid Iron — Cycleweld 
Chemical Products Division, Chrysler 
Corpn., Detroit 31, Mich. 


Devcon F-2—Devcon Corpn., Danvers, 
Mass. 


Dietzgen Ageproof Film—Eugene Dietz- 
gen Co., Dept. M-2, 2425 N. Shef- 
field Ave., Chicago 14, Ill. 


Dow 17-40 Volt—Dow Chemical Co., 
Midland, Mich. 


Dromus Oil E—Shell Oil Co., 50 W. 
50th St., New York 20, N. Y. 


DU—United States Gasket Co., Cam- 
den, N. J. 


Dunal—J. Landau & Co., Inc., Carlstadt, 
N. J. 


Dynaflex—Latrobe Steel Co., Latrobe, 
Pa. 


EK31XA—Dow Chemical Co., Midland, 
Mich. 


Entek 45—Enthone, Inc., New Haven, 
Conn. 


Epocast 28—Furane Plastics Inc., 4516 
Brazil St., Los Angeles 39, Calif. 


EPY-150 and EPY-400—Electronics & 
Instrumentation Division, Baldwin- 
Lima-Hamilton Corpn., 42 Fourth 
Ave., Waltham 54, Mass. 


EverLube T-50—EverLube Corpn., 6940 
Farmdale Ave., North Hollywood, 
Calif. 


Firth Sterling Forgeable Sintered Tung- 
sten—Firth Sterling, Inc., 3113 Forbes 
St., Pittsburgh 30, Pa. 


Fluxless Nu-Braze No. 0070—American 
Silver Co., 36-07 Prince St., Flushing 
54, N. Y. 


Formaloy—American Smelting & Refin- 
ing Co., 120 Broadway, New York 5, 
N. Y. 


Fro-Zon—Stamping Service, Inc., 5500 
Davison, Detroit, Mich. 


GLX-45-W, GLX-50-W, GLX-55-W, 
and GLX-60-W—Great Lakes Steel 
Corpn., Ecorse, Mich. 


Harvey Aluminum Bar Stock—Harvey 
Aluminum, 19200 S. Western Ave., 
Torrance, Calif. 


Harvey Aluminum  Shapes—Harvey 
Aluminum, 19200 S. Western Ave., 
Torrance, Calif. 


Hastelloy Alloy N—Haynes Stellite Co., 
Union Carbide Corpn., 420 Lexington 
Ave., New York 17, N. Y. 


Hysol 6251—Houghton Laboratories, 
Inc., Olean, N. Y. 

Hy-Speed Case—A. F. Holden Co., 
14349 Schaefer Highway 27, Detroit, 
Mich, 


Isobond 331—Iso-chem Resins Corpn., 
221 Oak St., Providence 9, R. I. 


Jalcase 100—Jones & Laughlin Steel 
Corpn., 3 Gateway Center, Pittsburgh 
30, Pa. 


Jet-Dri—Consolidated Chemical & Paint 
Mfg. Co. Inc., 456 Driggs Ave., 
Brooklyn, N. Y. 


Kemifilm No. 27—Wayne Chemical 
Products Co., 9250 Copland Ave., 
Detroit 17, Mich. 
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Review of Some Recently Developed Materials—Continued 


Names and Addresses of Manufacturers of Products Listed 


Latrobe, 


Kenspray—Kennametal 


Pa. 


Inc., 


Keystone 106—Keystone Lubricating 
Co., 3100 N. 21st St., Philadelphia, 
Pa. 


Koroseal Vinyl Plastic Magnet—B. F. 
Goodrich Industrial Products Co., 
Marietta, Ohio 


Kwikflux 490—Special Chemicals 
Corpn., 100 S. Water St., Ossining, 
N. Y. 


Lapelloy C—Carpenter Steel Co., Read- 
ing, Pa. 


Ledloy 170—Joseph T. Ryerson & Son, 
Inc., Box 8000-A, Chicago 80, Ill. 


Lo-Air—Universal-Cyclops Steel Corpn., 
Bridgeville, Pa. 


Loctite—American Sealants Co., Wood- 
bine St., Hartford 6, Conn. 


MA-356—Rolle Mfg. Co., 3rd and Can- 
non Aves., Lansdale, Pa. 


Mallory 28 Metal—Metallurgical Divi- 
sion, P. R. Mallory & Co., Inc., In- 
dianapolis 6, Ind. 


Mangjet—Lincoln Electric Co., Cleve- 
land 17, Ohio 


Maraglas Resin No. 655—Marblette 
Corpn., 37-31 Thirtieth St., Long Is- 
land City 1, N. Y. 


Meier Wearite—Meier Brass & Alumi- 
num Co., 1471 E. Nine Mile Road, 
Hazel Park, Mich. 


Metco Tungsten-Carbide ThermoSpray 
Powders—Metallizing Engineering 
Co., Inc., 1101 Prospect Ave., West- 
bury, N. Y. 


Metex Non-Pitter N-17—MacDermid 
Inc., Waterbury, Conn. 


Mikrocarbide—Shwayder Chemical Me- 
tallurgy Corpn., 684 E. Woodbridge, 
Detroit 26, Mich. 


Multiwave—Narmco Resins & Coatings 
Co., 600 Victoria St., Costa Mesa, 
Calif. 


National Carbon Graphite Textiles— 
National Carbon Co., Division of Un- 
ion Carbide Corpn., 30 E. 42nd St., 
New York 17, N. Y. 


Nicrobraz No 170—Stainless Processing 
Division, Wall Colmonoy Corpn., 
19345 John R St., Detroit 3, Mich. 
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Nicrobraz Red Stop-Off—Stainless Proc- 
essing Division, Wall Colmonoy 
Corpn., 19345 John R St., Detroit 3, 
Mich. 


No-Tox — Electro-Chemical Products 
Corpn., 427 Bloomfield Ave., Mont- 
clair, N. J. 


NSR-X5602, NSR-X8701, and NSR- 
X4803—General Electric Silicone 
Products Dept., Waterford, N. Y. 


No. 700 Wax-Draw—S. C. Johnson Co. 
Inc., Racine, Wis. 


Nycoil Hose—Nycoil Co., 
N. J. 


Westfield, 


Oakite Compound No. 86—Oakite Prod- 
ucts, Inc., 126 Rector St., New York 
om. 7. 


Oakite Stripper Additive No. 4—Oakite 
Products, Inc., 126 Rector St., New 
York 6, N. Y. 


PadZorbers—T, R. Finn & Co, Inc., 200 
Central Ave., Hawthorne, N. J. 


Peerless—National Vulcanized Fibre 
Co., 1058 Beech St., Wilmington 99, 
Del. 


PH55A, PH55B, and PH55C—Cooper 
Alloy Corpn., Hillside, N. J. 


Plymet—Powder Alloys Corpn., 316 
Colfax Ave., Clifton, N. J. 


Polypenco—Polymer Corpn. of Pennsyl- 
vania, 2140 Fairmont Ave., Reading, 
Pa. 


Ready Mark—Brown & Sharpe Mfg. Co., 
Industrial Products Division, Provi- 
dence 1, R. I. 


Rene 41—Cannon-Muskegon Corpn., 
2875 Lincoln St., Muskegon, Mich. 


Rexweld 66—Crucible Steel Company of 
America—Oliver Bldg., Pittsburgh, 
Pa. 


Reynolds Ink—Reynolds Ink, Inc., 4500 
Euclid Ave., Cleveland 3, Ohio 


Royal Precision-Ground Low-Carbon 
Steel—Vanadium-Alloys Steel Co., 
Latrobe, Pa. 


Rust Veto 377—E. F. Houghton & Co., 
803 W. Lehigh Ave., Philadelphia 33, 
Pa. 


Sagamore-EZ—Allegheny Ludlum Steel 
Corpn., Henry W. Oliver Bldg., Pitts- 
burgh 22, Pa. 


Scotch-Brite—Minnesota Mining & Mfg. 
Co., Dept. F9-184, 900 Bush Ave., 
St. Paul 6, Minn. 


Spangle Sheet—Aluminum Company of 
America, 757 Alcoa Bldg., Pittsburgh 
19, Pa. 


SS-4007—Silicone Products Dept., Gen- 
eral Electric Co., Waterford, N. Y. 


Stripper S-26—Enthone Inc., New Ha- 
ven, Conn. 


Sunsafe—Sun Oil Co., 1608 Walnut St., 
Philadelphia 3, Pa. 


Superalloy Spring Wire — National- 
Standard Co., Niles, Mich. 


Supertransline—Anken Chemical & Film 
Corpn., Newton, N. J. 


Suspension 10—Joseph Dixon Crucible 
Co., Jersey City 3, N. J. 


Tetrabor Paste—Titan Tool Supply Co. 
Inc., Box 3, 1419 Hertel Ave., Buf- 
falo 16, N. Y. 


Thred-Tape—Crane Packing Co., Dept. 
MY-3, 6400 Oakton St., Morton 
Grove, Ill. 


3 Al-2.5 V Titanium Alloy—Superior 
Tube Co., Norristown, Pa. 


3 Mark Rod—Chase Brass & Copper 
Co., Waterbury 20, Conn. 


Thrift—Brown & Sharpe Mfg. Co., In- 
dustrial Products Division, 235 
Promenade St., Providence 1, R. I. 


Type 304L Stainless Steel—Carpenter 
Steel Co., Reading, Pa. 


Uniphase Cork—Armstrong Cork Co., 
Lancaster, Pa. 


USS Vinyl-Coated Steel Sheet—United 
States Steel Corpn., 525 William 
Penn Place, Pittsburgh 30, Pa. 


Vanasil—Gillett & Eaton, Inc., Lake 
City, Minn. 


Viton—Garlock Packing Co., 429 Main 
St., Palymyra, N. Y. 


Wessonmetal HR and HV—Wesson Co., 


1220 Woodward Heights Blvd., De- 
troit 20, Mich. 


ica, 763 Alcoa Bldg., Pittsburgh 19, 
Pa. 


ZE1OA—Dow Chemical Co., Midland, 
Mich. 
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Money for Movements! 


Ist Award 
2nd Award 
3rd Award 


Four additional 
Awards, each .... $50 


All accepted entries 
paid for and published 


what 
you do 


what 
we lo 


Enter MACHINERY’S 


INGENIOUS MECHANISMS Competition 


for the best original articles 
describing mechanical movements 


Both subscribers and non-subscribers are eligible. Entries must be 
postmarked no later than December 1, 1959. Mechanism or move- 
ment described must have some practical application. No material 
already described in the technical press can be entered in the contest. 


Enter as many articles as you like, but confine each to a single mech- 
anism or movement. 


Send a scale drawing (or photograph—or both) that shows the oper- 
ating principle and important parts involved. Clear blueprints or 
pencil drawings are acceptable, but free-hand sketches cannot be used. 


Describe the purpose and action of the mechanism—/ow it does what 
it does. Your description need not be in polished English, but it 
should be clear and logical. 


Mark details on drawing, such as levers, cams, and gears, with letters 
A, B, etc., and use corresponding letters to identify those details in the 
description; thus, “Lever A is operated by cam B.” (A suggestion: 


See how articles in this issue’s “Ingenious Mechanisms” section are 
handled. ) 


Substitute a diagram for the drawing, if necessary, to illustrate the 
arrangement of a complicated mechanism. 


MACHINERY’s editors review your entry—thoroughly and objectively 
—and evaluate it according to its ingenuity and originality. Award- 
winning articles will be announced in February (1960) MACHINERY. 


ALL entries accepted will be published in forthcoming issues of the 
magazine. 


And, of course, MACHINERY’s high-level space rates will be paid to 
ALL CONTESTANTS, in addition to the seven cash awards. 


mail your entry to MACHINERY 


c/o Contest Editor 
93 Worth St., New York 13, N. Y. 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Four-Lobed Cam Transmits Variable Motion to Follower 
L. Kasper, Philadelphia, Pa. 


On a machine for fabricating a formed wire 
part, a revision in the product design required a 
change in a cam which operated a press. Pre- 
viously, there had been a uniform oscillating 
motion of the follower with each revolution of 
the operating shaft. For the new design, it be- 
came necessary to transmit a motion of varying 
magnitude and varying timing for each of four 


revolutions of the shaft, without any major 
changes in the machine. The drawing shows the 
cam that was made to meet the requirements. 

Operating shaft A, rotating in the direction in- 
dicated, carries arm B, which is keyed to it. On 
the arm is pawl C, which can swing on its stud. 
Four-lobed cam D is free on the extended hub of 
the arm, and is retained by collar E. Projecting 


As long as pawl (C) remains in contact with angle-plate (G), cam (D) rotates. 
When the pawl leaves the angle-plate, the cam stops. 
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from the face of the cam are four pins F, equally 
spaced around the center of rotation. Angle-plate 
G is machined to a true arc of a circle on its 
upper edge, and is attached to a stationary part 
of the machine. 

The shaft, arm, and pawl rotate as a unit. No 
motion is transmitted to the cam until the pawl 
contacts the upper edge of the angle plate, when 
the pawl is brought into position to engage one 
of the pins. The drawing shows the position of 
the components at about the midpoint of the 
cam movement. 


Having engaged one of the pins, the pawl 


carries the cam with it, until it no longer con- 
tacts the angle-plate. At this point, due to the 
angularity of the contact surface of the pawl, it 
disengages automatically, and the cam stops. 
(The position of the pawl at the time of disen- 
gagement is shown in broken lines on the left 
side of the drawing.) Stop H limits the swing 
of the pawl so that it will be in position to engage 
the next pin upon rotating to the right side of 
the angle-plate. Thus, the cam rotates 90 degrees 
for each 1evolution of the shaft, and the four 
lobes of the cam are brought consecutively into 
position to actuate cam follower J as required. 


Steplessly Variable Stroke Movement 


H. H. FRonIcKE 


An arrangement employed on an optical profile- 
grinding machine that enables the length of 
stroke of a horizontal reciprocating slide to be 
steplessly varied is here illustrated. Of compact 
design, the unit has provision for bolting directly 
to a speed reducer. 

Body A is keyed to the shaft of the reducer 
and houses a slide B. This slide incorporates a 
crankpin and is retained by a cover plate (not 
shown in the elevation). From the pin, motion 
is transmitted to the machine slide by a con- 
necting-rod fitted with an Oilite bushing. 

Two pistons C, forming part of a closed hy- 
draulic system, determine the position of the 
slide B and, consequently, the throw of the 
crankpin and the stroke of the machine slide. 
The pistons C are controlled by pistons D, the 
cylinder bores being connected by transverse 
ports as seen in the elevation. To facilitate charg- 
ing and setting, a piston E with screw adjustment 
is provided for each branch of the hydraulic 
circuit. 

Adjustment of the stroke can be effected while 
the machine is running by turning a handwheel 
connected to the worm F. This member meshes 
with a worm-wheel G which in turn is threaded 
into a stationary housing H, permitting the worm- 
wheel to move into or out of the housing when 
the worm is rotated. A left-hand stub Acme 
thread is used for this purpose. From the worm- 
wheel, drive is also transmitted through a sliding 
phosphor-bronze key to the inner ring K, which 
has a right-hand thread. In consequence, this 
ring is always moved in the housing in the oppo- 
site direction to the worm-wheel axially. 

Movement is transmitted from the worm-wheel 
or the inner ring to one of the pistons D, depend- 
ing on the direction of the stroke adjustment, 
through a ball which runs in a track on the end 
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face of the appropriate member (K or G). As one 
piston is raised, the other is permitted to move 
downward by reason of the right- and left-hand 
thread arrangement, and a corresponding motion 
is imparted to the pistons C and slide B which 
carries the crankpin. 


Device for steplessly varying stroke of a reciprocating 
drive. Stroke can be changed while drive is in motion. 


145 





TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Lead-Screw Adapted for Gaging Long Shafts 


ERNEsT Jones, New York City 


A handy arrangement for accurately locating 
shoulders and grooves in long shafts being turned 
in a lathe is illustrated in Fig. 1. The device, 
which consists simply of an attachment for count- 
ing the number of complete and partial turns 
made by the lathe lead-screw, is used to gage 
the carriage travel. This method eliminates the 
need for the long, specially made gaging rods. 

A dial A is attached by a thumbscrew to the 
tailstock end of the lathe lead-screw B. This dial 
is calibrated in length of carriage travel, the 
number of divisions being equal to the pitch of 
the lead-screw in thousandths of an inch. The 
dial shown has 250 divisions. If its calibration is 
satisfactory, a milling machine dial can be used 
for this purpose. The end of the lathe bed C is 
drilled for a pointer D to permit easy reading of 
the dial. Resetting this dial to zero is a simple 
matter since it-is secured with a thumbscrew. 

Although dial A and a scale are all that are 
necessary to measure carriage travel to the 0.001 


inch, a second dial E, calibrated in inches, may 
be added for convenience. Actually, dial E is a 
narrow-face gear of a suitable pitch to mesh 
with the lead-screw. This gear is mounted on a 
shoulder screw F secured in a block G (Fig. 2), 
which, in turn, is attached to the lathe bed. Screw 
F is oriented at a slight angle to the axis of the 
lead-screw to permit dial E to mate properly 
with the lead-screw. In addition, a pointer H 
is secured to screw F by a set-screw. To reset 
dial E, it is pushed in, depressing a spring J 
(Fig. 2) mounted behind the dial on screw F, 
and rotated to zero. Some lead-screws have key- 
ways and are used for feeding as well as thread- 
ing. In such cases, the portion of the keyslot that 
would interfere with dial E may be filled with 
solder and the solder filed in the shape of the 
threads. On most lathes, the key never reaches 
this end-portion of the lead-screw. 

When turning long shafts, the regular feed- 
screw and a scale can be used to measure the 


Fig. 1. Dials operated by 
lathe lead-screw that ac- 
curately measure carriage 
travel and are handy for 
turning long shafts. 
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Fig. 2. Method used for attaching dial (E) to the 
lathe bed (C) shown in detail. Spring (J) allows 
easy resetting of the dial. 


roughing cut. Then, by changing over to the 
lead-screw for the carriage drive, the length of 
the finishing cut can be measured with dials 
A and E. A feed sufficiently fine for most finish- 
ing can be obtained by shifting the change-gears 
to cut the maximum number of threads per inch 
available on the lathe. If this is not satisfactory, 
dials A and E can be used in cutting the 
shoulders to length and the peripheral surfaces 
can then be finished with the usual fine feed. 
This attachment should not be used when the 
feed-screw is employed since the clutch may 
slip, destroying the accuracy of measurement. 
When the dials are in the position shown, the 
carriage has traveled 7.397 inches. 


Surface with Protrusion Lapped on Hand Screw Machine 


Inmon V. Hate, Piqua, Ohio 


Lapping the end of a small cylinder posed 
a problem because of the presence of a protrud- 
ing shaft in the center of the surface to be lapped. 
To do the job, the work was chucked in a small 
hand screw machine, and the device illustrated 
was set up in one of the stations of the hexagon 
turret. The view is cross sectional, looking down 
from above the setup. 


Cam A is actuated by the operator to advance 
slide B against the pressure of springs C, which 
retract the slide when the cam is reversed. Cast- 
iron lap D is bonded to rubber disc E, which in 
turn is retained loosely by set-screws F. In use, 
the tool is brought up to the work with light 
pressure, and the cam is rotated back and forth 
until the proper finish is obtained. 


The floating action of rubber disc (E) permits the end of the work to be 


lapped despite the pr 
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of a protrusion. 





Longer Life Claimed for 
Double-Angle Drill Point 


Drills having a double-angle point and notched 
web, as seen in the accompanying drawing, are 
being used in Russia with good results. It is 
claimed that two to three times the life is ob- 
tained (compared to conventional drill points) 
when drilling steel, and four to six times when 
drilling cast iron. Also, it is contended that the 


Drill point having a double angle and notched web is 
claimed to give longer life, and require less feeding 
pressure and power consumption. 


Dimensions of Various-Size Drills 
Having Double Angles and Notched Webs 





B « 
+0.020” Degrees 


—0.000” 


K 
d, h a +0.020” 
Inches +0.014” | +0.020” | —0.000” 


on 
Periphery 





5/16 to 15/32 
15/32 to 19/32 
19/32 to 25/32 
25/32 to 1 
1 to 13/16 
13/16 to 13/8 
13/8 to19/16 


0.024 
0.039 
0.047 
0.063 
0.079 
0.094 
0.110 


0.039 
0.063 
0.075 
0.102 
0.126 
0.158 
0.177 


0.059 
0.079 
0.118 
0.138 
0.177 
0.236 
0.236 


11 to 14 
11 to 14 
9 to 12 
9 to 12 
9 to 12 
8 to ll 
8 to 11 


0.102 
0.138 
0.177 
0.217 
0.276 
0.276 


























feeding pressure required is only a fraction of 
that needed for ordinary drills, and power con- 
sumption and heat generated are said to be ap- 
preciably lower. 

For good results, it is essential that the drill- 
point form be produced to a high degree of ac- 
curacy, with symmetrical location of the notch 
being very important. Dimensions for various- 
size drills are given in the table. 





Handy Arrangement for Lathe 
Winding of Coil Springs 


ANDREW MIHALKO, Jackson, Mich. 


A toolpost attachment for the lathe winding 
of coil springs from various sizes of wire is here 
illustrated. With this device, the required size 
and pitch of coil springs can be obtained with 
a relatively high degree of accuracy. 

Holder A is made of steel and is drilled to re- 
ceive a split bushing B. Pressure-screw C clamps 
the split bushing on the spring wire D as it 
passes through the bushing and coils around the 
mandrel E. Depending on the application, split 
bushing B can be made of casehardened machine 
steel or brass. One bushing can be used for sev- 
eral different sizes of wire. The lower side of the 
hole in any size bushing should line up with the 
horizontal face of the holder in contact with 
the wire. 

In operation, the toolpost F is adjusted so that 
the wire is held in continuous contact with the 
holder at the two points shown. In this manner, 
equal tension is maintained on the spring wire 
during the winding operation. Pressure-screw 
C is tightened to apply the proper feed tension. 


Convenient toolpost attachment that facilitates the 
lathe winding of coil springs. 
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Adventures in Progress... 
Theme of Seventy-Fifth Anniversary at “the Mill” 


DURING the month of October the Cincinnati 
Milling Machine Co. celebrated its seventy-fifth 
anniversary with a unique exhibition. About 
ninety up-to-the-minute machine tools were dem- 
onstrated to approximately 3000 special guests 
at the Cincinnati facilities as they toured the 
various divisions of the company. 

In his keynote address krederick V. Geier, 
chairman of the company’s board of directors, 
declared that “our American way of life—indeed 


our very survival as a nation—depends in a large 
part on progress in machine tools.” This phase of 
the celebration was held in a huge red and white 
striped Cimasphere—a plastic bubble-tent sup- 
ported by interior air pressure. The Cimasphere 
is seen in the heading illustration. 

Among the new equipment exhibited was an 
Intraform machine over 200 feet long employed 
to form precision tubing of both ferrous and 
non-ferrous materials. In addition to Intraform 

machines, the Meta-Dynamics Di- 
vision also demonstrated the Hy- 
droform and Hydrospin “chipless 
machining” processes. A Polaris 
missile-engine case head can be 
produced from a flat plate of 4340 
steel into the dish-shaped part, 54 
inches in diameter and having a 
finished wall thickness of 0.150 
inch plus or minus 0.007 inch. 
The part is made in three tracer- 
controlled Hydrospin operations. 

The Meta-Dynamics Division 
also demonstrated the hardening 
of the bore of an SAE 1062 steel 
automotive part in a completely 


Fig. 1. Flame hardening the bore 
of an automotive part. This equip- 
ment is completely st ted 
and has a rotating flame-head. 
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automated Flamatic heat-treating machine with 
a rotating flame-head (Fig. 1). The components 
were hardened at the rate of four per minute to 
60-62 Rockwell C, the depth of hardness being 
0.125 inch. 

An outstanding feature of the anniversary pro- 
gram was the numerical-control center exhibit. 
There a 16- by 30-inch and a 30- by 52-inch ver- 
tical Hydrotel were shown in operation, the latter 
(Fig. 2) doing numerically controlled die-sink- 
ing. A numerically controlled 48- by 168-inch 
traveling-column Hydrotel contouring an aircraft 
part was also displayed. 

The Heald Machine Co. introduced a numen- 
cally controlled Bore-Matic precision contour 
boring and turning machine. This equipment can 
be used to generate contours within an area 
measuring 18 by 14 inches to a dimensional tol- 
erance of plus or minus 0.0001 inch. 

A numerically controlled lathe and a 24-inch 
sliding-head drilling machine equipped with a 
new economical 10- by 10-inch numerically con- 
trolled positioning table were exhibited by the 
Cincinnati Lathe and Tool Division. Also demon- 
strated was a 20- by 48-inch two-axis positioning 
machine having numerical control of position, 
speed, and feed. All seven of the numerically 
controlled machine tools shown were operated by 
Acramatic systems perfected by the company. 

The Cincinnati Lathe and Tool Division intro- 
duced a new Hydrashift line of geared-head 
lathes which feature automatic hydraulic shift- 
ing arranged to allow spindle-speed selection by 
dial. This division also demonstrated its line of 
drilling machines which can be “customized” by 
the addition of standard accessories. A basic 24- 
inch sliding-head drilling machine that has been 
set up for the automatic production tapping of 
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Fig. 2. (Left) Numerically con- 

trolled 30- by 52-inch vertical 

Hydrotel performing a die-sinking 

operation on a die for a milling- 
machine cover. 


Fig. 3. (Below) This 24-inch slid- 
ing-head drilling machine is set 
up for automatic tapping of 1500 
nuts per hour. A hopper feed and 
air-operated chuck are employed. 


hexagon-nut blanks at the rate of 1500 per hour 
is seen in Fig. 3. The added equipment includes 
a hopper feed unit, an automatic clamping and 
ejecting air chuck, and an air feed tapping unit. 

Other equipment announced includes a fixed- 
knee type general-purpose milling machine and 
an automatic cutter grinder which, once set up, 
will sharpen identical cutters without attention. 

The Products Division exhibited a 256-foot kiln 
used in the manufacture of grinding wheels. Six 
days are required for the wheels to pass through 
the kiln, which reaches a temperature of 2300 
degrees F. Demonstrations ranging in scope from 
web thinning by a Spiropoint drill sharpener to 
electrical discharge machining by the company’s 
recently announced Elektrojet equipment were 
also featured at the anniversary program. 
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Position Regulators for Machine Tools 


AS MACHINE TOOLS equipped with tracer or 
numerical controls come into wider use, there is 
an ever-increasing need for engineers and others 
concerned with machine tools to understand the 
basic concepts of position regulators, or servos. 
This is true because the mechanical members of 
the machine tool are just as much a part of the 
regulator as are its electric and hydraulic com- 
ponents. The combined characteristics of the 
regulator and the machine tool determine, to a 
large degree, the final speed, accuracy, and ulti- 
mately, the productivity of the automatic equip- 
ment. 

Regulator theory in its entirety is a very com- 
plex subject to which one can devote years of 
study and still have much to learn. However, 
most of us need not be experts. But we do have 
use for a knowledge of what a position regulator 
is, what makes it work (or not work), and the 
meaning of some of the more commonly used 
associated terminology. 

This article attempts to present the basic con- 
cepts of position regulators in terms that can be 
understood by those who have had little or no 
previous contact with the subject. No differential 
equations, La Place transforms, or even quadratic 
equations are mentioned. It is believed that basic 
regulator theory is not as complex as some mathe- 
maticians might lead us to think and it is hoped 
that this article will help prove the point. 


What a Position Regulator Is 


As applied to machine tools, a position regula- 
tor is a group of mechanical and electric, hy- 
draulic, or pneumatic components that controls 
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the position of a machine slide through the use 
of some position-measuring, feedback device. Any 
difference between the actual position and the 
required position of the machine slide is sensed 
by the feedback device, and the regulator acts to 
minimize the error. 

In a tracer system the regulator includes the 
tracer-head, electric and/or hydraulic amplify- 
ing and power elements, the gearing, lead-screws 
and bearings, and the support that connects the 
tracer-head to the machine slide. A position regu- 
lator is always a “closed loop.” The closed loop is 
evident in Fig. 1. A tracer stylus deflection occurs 
when the slide should move. This deflection ac- 
tuates the hydraulic cylinder and the resulting 
movement is communicated back to the stylus 
through the mechanical connection of the tracer- 
head to the slide. The tracer-head measures and 
corrects any error. 

A regulator in a numerical-control system is 
similar. The template is replaced by electrical 
position information set up in the control by the 
program on tape. The position feedback is similar 
electrical information obtained from some posi- 
tion-measuring device such as a synchro, or pulse 
generator connected to the machine slide. The 
tracer-head is replaced by circuitry which senses 
any difference between the input and the feed- 
back information—just as the tracer-head senses 
and corrects any error between the position of 
the machine slide and that of the template sur- 
face. The concept of feedback or error sensing in 
a closed loop is important because it is this self- 
monitoring, self-correcting characteristic of posi- 
tion regulators that permits them to perform with 
consistency and accuracy. 


Fig. 1. This hydraulic type 
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feedback is provided by an 
arm connecting the ma- 
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Terminology 


To be able to evaluate, apply, or effectively 
use various position regulators, one needs to 
know the meaning of some of the more common 
terms in the field and have an understanding of 
the significance of the characteristics which they 
represent. The terms given are first listed and 
briefly defined and then examples are used to 
more fully explain them. Words in parenthesis 
following each term are synonyms or other terms 
having essentially the same meaning. 

Sensitivity (gain, “open-loop” gain)—A meas- 
ure of the stiffness and accuracy of the regulator. 
It is the ratio of output (slide) speed to the posi- 
tion error required to produce that speed. The 
sensitivity also determines the minimum error 
required to overcome static friction and start the 
slide moving to make any position correction. 

Velocity Error—Essentially the inverse of 
sensitivity. It is the amount of position error re- 
quired to cause the machine to move at a given 
velocity. 

Frequency Response (crossover frequency, 
band width)—This is a measure of the dynamic 
response of the regulator; its ability to suddenly 
change speed, follow a sharp corner, or stop 
without overshooting the desired position. 

Feedback—Some means of comparing the ac- 
tual position of the slide with the desired position 
for the purpose of minimizing any error between 
the two. 

Instability (hunting)—The tendency of a 
poorly designed or poorly adjusted position regu- 
lator to continuously oscillate when it is supposed 
to be standing still or for its speed to vary in an 
unpredictable oscillatory manner when it should 
be constant or smoothly varying. 

Radians per Second—A measure of frequency. 
One cycle per second equals 6.28 radians per 
second. (A circle equals 360 degrees, which in 


radian measure is 2n or 6.28 radians.) To easily 


(and approximately) convert radians/second to 
cycles/second simply divide by six. 


How a Position Regulator Operates 


The all-hydraulic tracer (Fig. 1) is one of the 
simplest and most easily understood position- 
regulator systems, so it will be used as an ex- 
ample. It should be kept in mind, however, that 
the characteristics described apply to all con- 
ventional types of position regulators. 

The tracer-head is simply a housing containing 
a valve, the spool of which is moved back and 
forth as the stylus is deflected. At a null, or center 
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Fig. 2. Graph showing how the oil flow through the 
control valve (Fig. 1), and thus the velocity of the 
machine slide, varies with stylus deflection. Direc- 
tion of stylus deflection from the null point de- 
termines the direction of slide travel. 
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Fig. 3. A difference in shape proportional to the 

slide velocity occurs between the part and the tem- 

plate when a single-axis positioning system is used. 
This is known as the velocity error. 


point, the spool closes off the oil ports to both 
ends of the cylinder and the machine does not 
move. If the stylus and spool are deflected to the 
right from this null point, the machine slide 
moves to the right and its speed is proportional to 
the amount the stylus is deflected. (This is not a 
direct proportion in some tracers but that is of no 
consequence in this discussion.) The opposite 
motion of the slide results from deflecting the 
stylus to the left. This characteristic is plotted in 
Fig. 2. 

When oil pressure is applied to the system the 
slide and tracer-head move toward the template, 
the stylus contacts it and is deflected to the null 
point where the flow of oil to the cylinder is cut 
off, and motion stops. 

As the template (Fig. 1) is moved upward, the 
tracer valve remains at the null point until the 
sloping part of the template is reached. At this 
point the valve is deflected to the right, porting 
oil to the cylinder, and causing the machine slide 
to move to the right. It is evident from Fig. 2 that 
the faster the template is moved or the greater its 
slope, the greater is the deflection required of the 
stylus to obtain the necessary oil flow and ma- 
chine-slide speed. If the template were to slope 
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in the other direction, an opposite deflection of 
the valve and stylus would occur and the machine 
slide would move to the left. 

Since any change in stylus deflection results in 
an error between the template and the shape that 
is machined, there is an error in the work that is 
proportional to the speed required of the tracer- 
controlled slide. This error is present in any con- 
ventional positioning system and is commonly re- 
ferred to as the velocity error. 

This means that the difference between the 
shape produced by the cutting tool and the shape 
of the template will be as shown in Fig. 3. If the 
cut had been made at a higher speed, all errors 
would have been increased proportionately. 

The amount of velocity error is also dependent 
upon the sensitivity of the position regulator. In 
this case, the sensitivity is the slope of the curve 
in Fig. 2 or the ratio of slide velocity to stylus 
deflection. If the tracer valve were redesigned 
to produce twice as much oil flow for a given 
stylus deflection, the sensitivity would be doubled 
and the velocity error would be halved for any 
given slope and tracer speed. 

Typical values of velocity error range from 
0.0002 to 0.001 inch for each inch per minute that 
the tracer slide must move—for most tracers. 
Some numerical-control systems operate with 
higher sensitivities and thus have lower velocity 
errors. 

Several different terms are commonly used for 


>_> 


specifying sensitivity. One is the reverse of ve- 
locity error. That is, inches per minute (feed) per 
thousandths of an inch error. In these terms the 
systems having the velocity errors mentioned in 
the previous paragraph would have sensitivities 
of 1 to 5 inches/minute/0.001 inch error. 

More technically, sensitivity is given in terms 
of inches per second per inch error. To convert 
sensitivities expressed in inches/minute/0.001 
inch to units of inches per second per inch, simply 
multiply by 1000/60 or 16.7. 

Equivalent sensitivities are: 

1 inch/minute/0.001 inch (error) or 

0.001 inch error for each inch per minute 
of controlled feed speed 

16.7 inches/second/inch (error ) 

16.7/second gain 

It would of course be fine to have all systems 
very sensitive but there are a number of reasons 
why there is a limit on the sensitivity that can be 
used. In the case of the hydraulic tracer being 
discussed, sensitivity is first determined by the 
design of the tracer valve. If sensitivity is to be 
increased, this valve must produce a greater flow 
of oil for a given stylus deflection. Obviously, 
there are limits in this regard. On the other hand, 
if the system makes use of electronic circuits, 
there is essentially no limit to the sensitivity that 
can be designed into the amplifier. But in any 
system there is a point beyond which a further 
increase in sensitivity will make the system un- 


Fig. 4. (Left) Here, the hydrau- 
lic tracer system (Fig. 1) is 
shown with the feedback arm 
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placed by a rotating eccentric 
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Fig. 5. (Right) In the system 
shown in Fig. 4, the amplitude 
of the slide movement is in- 
versely proportional to the fre- 
quency of the sinusoidal input 
produced by the cam. 
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cam. This open-loop setup and 
sinusoidal input are useful 
only for analysis. 
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stable, causing the machine slide to oscillate, or 
hunt back and forth, in an uncontrolled manner. 

The arrangement in Fig. 4 is the same as in 
Fig. 1 except that the body of the tracer-head is 
no longer connected to the machine slide. This 
amounts to removing the position feedback be- 
tween the slide and the tracer-head. An open- 
loop system is the result. That is, the closed regu- 
lating loop has been opened by preventing the 
output motion of the slide from being fed back 
to the error-sensing element—the tracer valve. 
This is done here only for the purpose of analysis. 

The simplest way to analyze these systems is 
to see what happens when they are supplied with 
a sinusoidal input of constant amplitude but vary- 
ing frequency. For this purpose, a small eccentric 
cam has replaced the template. The cam is de- 
signed so that as it is rotated the tracer stylus is 
deflected in and out a small amount in a sine- 
wave motion. Various frequencies can be ob- 
tained by rotating the cam at different speeds. 
In the analysis which follows, the cam should be 
considered to move the stylus back and forth only 
a few thousandths of an inch from its null point 
so that the valve operates in the range where the 
oil flow is proportional to deflection (Fig. 2). 

As the cam is rotated slowly, the stylus moves 
the valve spool so that first oil flows to one end of 
the cylinder. The valve then gradually closes and 
then opens to allow oil flow to the other end of 
the cylinder. As the valve spool is moved back 
and forth sinusoidally, a sinusoidal flow of oil is 
produced and a plot of the motion of the machine 
slide would also be a sine wave. 

There are two things here that are important 
to recognize. First, if the cam is turned slowly 
producing a relatively low-frequency sinusoidal 
stylus movement, the valve will be open in each 
direction for a relatively long time. Since oil flows 
all the time the valve is open, the cylinder pushes 
the machine slide a relatively long distance dur- 
ing this time. If the cam is rotated twice as fast, 
the valve is only open half as long and the ma- 
chine slide moves only half as far. Thus the ampli- 
tude of the machine motion is inversely propor- 
tional to the speed of cam rotation or input 
frequency. This relationship is plotted in Fig. 5. 

The second important factor to note is that the 
motion of the slide lags the motion of the stylus 
by 90 degrees of phase shift (Fig. 6). The valve 
starts at its null point with zero oil flow. As it 
moves to the right the slide starts to move to the 
right. When the cam has opened the valve to its 
maximum position the slide is moving at maxi- 
mum speed to the right. The cam starts to move 
the valve spool back toward the null or mid- 
position but until it gets there the oil flow is still 
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Fig. 6. Phase relationship between the si- 

nusoidal movements of the stylus and the 

machine slide (Fig. 4). The output (slide) 
lags the input (stylus) by 90 degrees. 


in the direction to move the machine slide to the 
right. Thus the machine does not reach its ex- 
treme travel till the spool has come back to the 
null point. 

While the spool moves from the null point to 
the left, reverses, and comes back to the null 
position, the slide continuously moves to the left. 
The slide reverses at the point where the valve 
movement is in the middle of its travel. Thus, the 
two are 90 degrees out of phase, with the slide 
lagging behind the stylus. In other words, out- 
put lags the input by 90 degrees. 

Actually what is desired in Fig. 5 is a plot of 
the ratio of output (slide position) over input 
(stylus displacement) versus frequency, and this 
is actually what has been done since the input 
amplitude is constant and can be considered to 
be unity. 

This is a plot of the open-loop transfer function 
of this system: simply a plot of the ratio of output 
to input at various frequencies. Any normal basic 
position regulator has the same characteristic. 
The ratio of position output to position input 
(with no feedback) is inversely proportional to 
frequency and the output lags the input by 90 
degrees. (Transfer function is a general term 
meaning the relationship of output/input versus 
frequency for any part or parts of the regulator. ) 

On these open-loop curves, the frequency at 
which the height of the curve is equal to one 
(where it crosses the unity amplitude ratio line 
and output equals error) is called the crossover 
frequency. This is an important and useful term 
which should be remembered. 

There are some relationships shown in the 
curve of Fig. 5 that are very useful. First, it is 
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somewhat the habit to think of gain or sensitivity 
in terms of inches per minute (feed speed) per 
0.001 inch of error. It may be better, however, to 
think of sensitivity in terms of inches per second 
per inch of error. There is a simple conversion: 
inches/minute/0.001 inch error < 16.7 = inches/ 
second/inch error. 

The servo (Fig. 5) has a sensitivity of 100 
inches/second/inch error. Note that this (100) 
is the height of the open-loop curve, Fig. 5, 
at a frequency of one radian per second. Also 
note that the crossover frequency (where output 
equals error ) is at a frequency of 100 radians per 
second. 

If we had a system with a gain of 50 inches/ 
second/inch error (50/16.7 or 3 inches/minute/ 
0.001 inch error), the open-loop characteristic 
would be 50 at one radian per second and would 
be equal to 1.0 at 50 radians/second. The sensi- 
tivity, crossover frequency, and the height of the 
open-loop characteristic at one radian per second 
are numerically equal. (This relationship holds 
for basic systems of this type which do not have 
added stabilizing circuits to modify the open-loop 
characteristic at low frequencies. The relation- 
ship is, however, useful even in cases where these 
circuits are added. ) 


Closed-Loop Operation 


If the position feedback loop of the hydraulic 
tracer is reclosed by reconnecting the body of 
the tracer valve to the machine slide, a better look 
can be taken at the performance of the tracer. 
What was plotted in Fig. 5 was the ratio of slide 


position to stylus deflection at various frequencies 
with no connection between the slide and the 
tracer-head and this ratio was seen to vary in- 
versely with frequency, for all frequencies. 

Now, with the feedback added, Fig. 7, opera- 
tion is changed. As the cam is turned slowly, 
opening the tracer valve, the slide is moved but 
this movement is fed back to the valve. Thus the 
slide moves back and forth essentially the same 
distance that the cam moves the stylus. Since the 
cam is turning very slowly, the velocities are very 
low and the velocity error (required change in 
stylus deflection to give motion) is extremely 
small. Thus, for all practical purposes, it can be 
said that the ratio of slide movement to stylus 
movement is unity, at low frequencies. 

But, from Fig. 5, it can be seen that for succes- 
sively higher frequencies a given sinusoidal open- 
ing of the valve produces less and less slide 
movement till at 10,000 radians per second the 
slide only moves one hundredth as far as 
the valve is opened. Thus, at the higher frequen- 
cies, essentially all stylus movement is error and 
the output (slide movement) is essentially zero. 
This relationship is shown by the open-loop char- 
acteristic in Fig. 8. The heavy solid line is a plot 
of slide motion/cam movement versus frequency, 
or closed-loop output/input, and is the closed- 
loop transfer function of the system. 

The closed-loop transfer function shows that 
if the cam is rotated slowly the output (slide 
position) follows the input very accurately. As 
the speed of the cam is increased, a point is 
reached at which the output starts to become 
smaller than the input, and then at higher fre- 


Fig. 7. Here, a position feedback arm has been added to the system shown in Fig. 4 to permit 
an analysis of closed-loop operation. The sinusoidal input cam has been retained. 
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quencies the output becomes inversely propor- 
tional to frequency. 

Before continuing, it might be well to mention 
again that it is not being proposed here that 
these machines machine sine waves. The sinus- 
oidal approach is simply the best method of anal- 
ysis, and the results are a true measure of the 
performance of a position regulator when ma- 
chining other shapes. 


Frequency Response 


Frequency response or band width are terms 
(generally having identical meanings) that are 
commonly used to measure the performance level 
of a position regulator or servo. The reasons why 
this is a good measure of performance will not 
be evident until after further discussion but the 
terms can be explained at this point. 

The frequency response of a servo system, de- 
fined in the simplest terms, is the frequency at 
which the output starts to deviate appreciably 
from the input. It is the frequency at which the 
closed-loop characteristic (heavy line in Fig. 8) 
starts to drop appreciably below unity. In the 
case plotted in Fig. 8 this occurs at 100 radians 
per second. This is also the frequency at which 
the open-loop characteristic (output/error) 
equals 1.0, the crossover frequency. 

In an actual position regulator, and using the 
strict definition of the terms, crossover frequency 
and frequency response are not exactly equal 
but they are so nearly so that they can be con- 
sidered equal for the purposes of this article. 


Instability 


The simple system used in the example has 
a frequency response of 100 radians per second 
(approximately 16 cycles). Increasing the sensi- 
tivity (which raises the level of the open-loop 
curve) will increase the crossover frequency and 
thus increase the frequency response. However, 
it will be shown that there are a number of fac- 
tors that limit how much the sensitivity can be 
increased. 

None of the electric, hydraulic, or mechanical 
members that make up position regulators are 
absolutely stiff. The various mechanical members 
have mass and inertia and they and the hydraulic 
fluid compress when a load is applied. Electric 
components have inductance, capacitance, and 
resistance which result in time delays and losses 
between the input and output. A hydraulic cyl- 
inder, driving a machine slide, for example, be- 
haves like a stiff spring driving a mass, since the 
oil is compressible like a spring. 
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Fig. 8. Comparison of the transfer func- 

tions (output/input versus frequency) of the 

open-loop and closed-loop systems illus- 
trated in Figs. 4 and 7, respectively. 


A simple spring with the input end driven by 
a cam, similar to the one being discussed, and 
the output connected to a mass M which slides 
with a small amount of friction is illustrated in 
Fig. 9. The stiffness constant of the spring is K 
(pounds/inch). 

A mass-spring combination like this has a 


/ 
resonant frequency (which is equal to V * 


radians per second ). That is, if the eccentric cam 
is rotated slowly, the mass will move back and 
forth essentially in correspondence with the cam 
movement. As the rotational speed of the cam 
(frequency) increases, a point will be reached 
where the amplitude of motion of the mass in- 
creases to a maximum (if friction is low). Then 
at frequencies above this resonant frequency the 
amplitude of movement of the mass decreases 
very rapidly, actually decreasing as the square of 
the increase in frequency. 

In addition, as the frequency is increased, the 
motion of the mass tends to lag behind the move- 
ment of the cam until at the resonant frequency, 
the mass does not reach the end of its stroke to 
the right until the cam has moved fully to the 
right and returned to its mid-position. Thus, at 
the resonant frequency, the mass is lagging the 
cam input motion by 90 degrees. The two are 90 
degrees out of phase. As the frequency is further 
increased the lag approaches 180 degrees. This 
characteristic is plotted in Fig. 10. 

Consider again the hydraulic tracer with the 
feedback loop open as in Fig. 4, but with a stiff 
spring added between the piston and the mass 
of the machine slide (Fig. 11). (The spring simu- 
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lates the springiness of the column of oil.) Assume 
also that the characteristics of the valve and cy]l- 
inder are as shown in Fig. 5 and that the mass of 
the machine slide and the stiffness constant of 
the spring are such that the resonant frequency 
of this combination is 100 radians per second 
(Fig. 10). 

The open-loop transfer function of the com- 
bined system and a graph of the phase angle be- 
tween the output and the input versus frequency 
will serve as aids in analyzing this arrangement. 
Since the spring has been put directly in series, 
the combined characteristic is obtained by multi- 
plying the two amplitude ratios (the curves in 
Figs. 5 and 10) and adding the phase angles. 
(When two vector quantities are multiplied, their 
magnitudes are multiplied and their phase angles 
added.) The resulting relationships are shown by 
the solid-line curves in Fig. 12. 

Addition of the spring has slightly changed the 
frequency at which the amplitude ratio is unity 
but more important, the phase shift in this fre- 
quency range has changed from the original 90 
degrees to more than 180 degrees. Shifting the 
phase angle of a sine wave 180 degrees is the 
same as changing the sign of the function. So, 
in the area of the crossover frequency, 100 ra- 
dians per second, the output of the combined sys- 
tem is essentially the negative of the input. The 
slide moves essentially the same distance as the 
stylus input but always in the opposite direction. 


Fig. 9. (Right) Since oil is compressible, a hydraulic 
cylinder driving a machine slide will behave in a 
manner similar to a spring-mass combination. 


AMPLITUDE 
RATIO 


The performance of the position regulator 
(tracer) was, up to this point, based on the 
output (slide movement) being subtracted from 
the input (stylus movement) by the tracer valve 
through its feedback connection to the slide. But 
now, at frequencies around 100 radians per sec- 
ond, the output is negative so the two actually 
add at the valve. This means that the valve open- 
ing is now the sum (rather than the difference) 
of the stylus movement and the machine slide 
movement. 

In effect, this sets up a vicious circle. The large 
valve opening results in greater slide movement 
and this in turn further increases the valve open- 
ing. The system will oscillate uncontrollably. The 
oscillation will occur at about 100 radians per 
second because at a higher frequency the slide 
movement is much less than the valve movement 
and at lower frequencies the phase shift is less 
than 180 degrees. This condition is known as 
instability or hunting. It is caused by the output 
lagging the input by 180 degrees, and a position 
regulator that exhibits such a characteristic is 
obviously useless. 


Sensitivity and Stability 


Increasing the sensitivity of the system would 
simply provide greater output for a given error 
and it would still oscillate or hunt. However, if 
the sensitivity were reduced, the system would 
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Fig. 10. (Left) Graph show- 
ing how the amplitude and 
phase shift of the spring- 
mass combination (Fig. 9) 
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Fig. 11. Hydraulic 
tracer setup in an 
open-loop system (no 
feedback arm) but with 
a spring added be- 
tween the piston and 
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become stable. Reducing sensitivity reduces the 
amplitude ratio at all frequencies (lowers the 
broken-line and solid curves in Fig.12,GraphA), 
but does not change the relationship of phase 
shift to frequency. Thus at 100 radians per sec- 
ond, where the phase shift is 180 degrees, the 
output is appreciably smaller than the error. Un- 
der these conditions, the system cannot sustain 
an oscillation and will settle down and be stable 
in operation. 

This position regulator could be made stable 
in another way. If the mass of the slide were 
reduced or the spring made stiffer, their resonant 
frequency would be increased to a value higher 
than 100 radians per second. Assume it was in- 
creased to 500 radians per second—the total phase 
shift would then not become 180 degrees until 
the input frequency reached 500 radians per sec- 
ond. At this frequency the output is appreciably 
smaller than the error (amplitude ratio appreci- 
ably less than 1.0). The system, therefore, would 
not sustain an oscillation. In other words, at about 
100 radians per second where the amplitude ratio 
became less than one, there was appreciably less 
than 180-degree phase shift so the system would 
not hunt. 

This is the basic criterion of stability in any 
regulating system: at the frequency where the 
amplitude ratio, or output/error, is equal to one, 
the phase shift between error and output must be 
less than 180 degrees. To make a good, reliable 
system the phase shift should not be greater than 
135 to 145 degrees. 

Obviously a tracer system in which the hy- 
draulic cylinder is connected to the machine slide 
through a spring would not exist. But the hy- 
draulic cylinder itself behaves just like a spring 
because the oil is compressible and therefore the 
column of oil in the cylinder has a stiffness con- 
stant like that of a spring. 

For example, assume that a cylinder of 3 1/2 
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inches effective diameter and 60 inches long oper- 
ates a machine slide with a mass of 4000 pounds. 
This cylinder and mass will have a resonant fre- 
quency of about 100 radians per second, the 
same used for the spring in the above example. 
Thus, this position regulator would be unstable 
when operated at the sensitivity (100/second or 
6 inches /minute/0.001 inch error) used in the ex- 
ample. The sensitivity would have to be reduced 
by a factor of two or three to one in order to 
assure a well-stabilized system. 

Resonances can occur in these systems in many 
forms. Assume the power element is an electric 
or hydraulic motor which drives the machine 
slide through a lead-screw. The lead-screw has 
compliance in both torsion and compression and 
drives the mass of the machine slide. This me- 
chanical component, therefore, has a resonant 
frequency and must be stiff if the phase shift 
that results from this resonance is to be negligi- 
ble. 

If the drive is by a rack and pinion, there will 
be a compliance in the pinion-shaft and _ its 
mounting which results in a resonance. There are 
many other mechanical resonances. If a rotary 
hydraulic motor is used, it is filled with compres- 
sible oil and drives into an inertia so it has a 
similar resonance. Electric circuits have the same 
characteristics. A filter circuit causes phase shifts. 
Or if the drive element is an electric generator 
and motor, the combination of the armature- 
circuit inductance and resistance and the inertia 
that is in the system will combine to produce a 
resonance. 

These resonances limit the frequency response 
and seriously affect the usable sensitivity of any 
position regulator. For this reason, all compo- 
nents in the system, whether they be electric, hy- 
draulic, or mechanical, must be made stiff so that 


the resultant resonances occur at acceptably high 
frequencies. 
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MACHINERY’S REFERENCE SECTION 


Relationship between Sensitivity 
and Frequency Response 


Frequency response was previously defined as 
the frequency at which the closed-loop transfer 
function (lower, heavy-line curve in Fig. 8) 
started to fall appreciably below unity; where 
the output starts to fail to follow the input. It 
was noted that this was essentially the same as 
the crossover frequency. 

The frequency response obtainable in any sys- 
tem was shown to be limited by the phase shifts 
due to whatever resonances occur in various parts 
of the system. Stated another way, the one or two 
lowest resonances in the system determine the 
maximum frequency response obtainable. 

It was determined from Fig. 5 that a position 
regulator that had a crossover frequency (where 
output/error= 1) of 100 radians per second 
would have an open-loop output to error ratio of 
100 at 1 radian per second and that this was 
equivalent to a sensitivity of 100/second. For 


any basic position regulator, such as the one in 
Fig. 5, these three values are numerically equal. 

One could then conclude that since the sys- 
tem resonances limit the crossover frequency 
they also put a limit on sensitivity. This is true 
of the all-hydraulic system being discussed above. 
But, with electric systems or electrohydraulic 
systems where electronic amplifiers are used in 
the loop something can be done to allow opera- 
tion with higher sensitivities. 

Curve A in Fig. 13 is essentially the curve 
shown in Fig. 12 except that the resonant fre- 
quency of the hydraulic cylinder has been in- 
creased (by using a larger cylinder) to about 
300 radians/second. This means that the system 
will be stable with the sensitivity of 100/second 
(6 inches/minute/0.001 inch error) shown. 

Assume that a sensitivity of 1000/second (60 
inches/minute/0.001 inch error) is required. 
This hypothetical system includes electronic cir- 
cuitry and it is no problem to “design-in” ten 
times as much sensitivity or gain. The transfer 


Fig. 12. Transfer function characteristics (A) of the open-loop tracer system 
(Fig. 4), the spring-mass combination (Fig. 9), and the combined system (Fig. 11). 
Phase relationships of these three systems are shown at (B). 
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Fig. 13. Transfer functions 
of the open-loop combined 
system (Fig. 11) with the 
resonant frequency in- 
creased (curve A), with the 
sensitivity increased elec- 
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nally, with stabilizing cir- 
cuits added (curve C). 
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function of this more sensitive system would be 
curve B shown in Fig. 13. But the output to error 
ratio is much greater than 1.0 in the 300 
radian/second area of the curve at the cylinder 
resonance. The system will therefore be unstable. 

But the sensitivity of the system is determined 
by the characteristic at low frequencies. (The 
height of the curve at 1 radian/second or the low- 
frequency part of the curve extended to this 
point.) Thus, this high sensitivity can be kept if 
a circuit can be introduced which does not affect 
the characteristic at low frequencies but reduces 
it at higher frequencies. One such circuit can be 
made up of resistors (R: and Re) and a capacitor 
C as shown in Fig. 14. 

At low frequencies, the capacitor behaves like 
an open circuit and the output and input are 
equal. At high frequencies the capacitor behaves 
like a short circuit and the output is smaller than 


Be: 
R, T R: 


At intermediate frequencies the attenuation, or 
ratio of output /input, is somewhere between these 
values. Thus, by putting this circuit in series with 
the amplifier and selecting the right values for the 
capacitor and the resistors, the characteristic 
shown by the solid line (curve C) in Fig. 13 can 
be obtained. In this case, the high sensitivity has 
been maintained at low frequencies but the gain 
has been reduced to less than one at all frequen- 
cies close to the 300 radian/second resonance 
where this is necessary to attain stability. This is 
one type of stabilizing circuit. 

The addition of stabilizing circuits allows sys- 
tems to be operated at higher sensitivities than 
would otherwise be possible, but there are limits 
to the amount by which sensitivity should be in- 


the input by the ratio 
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FREQUENCY, RADIANS/SECOND 


creased in this manner. While the method allows 
an increase in sensitivity and thus a reduction in 
the velocity error, it results in overshoots on sharp 
corners, which is undesirable on machine tools. 


Why Have High Frequency Response? 


Frequency response has been defined as es- 
sentially the frequency at which the output 
ceases to follow the input accurately when the 
feedback loop is closed and the input is a sine 
wave or sine function. Of course, sine waves are 
not generally machined in work-pieces. The sine 
wave is used only as a means of analyzing. 

The machining of shapes that have corners, 
requiring quick changes in the direction of a ma- 
chine slide, however, is attempted. Frequency 
response is a measure of the ability to quickly 
change speed or direction. In effect, it is a meas- 
ure of the ability of the regulator to follow small 
radii or sharp corners without excessive over- 
shoot. Knowing the frequency response and sensi- 
tivity of a regulator, one can calculate what ac- 
tual overshoots will be. 

High frequency response in a position regula- 
tor also permits high sensitivity without the need 
for much or any stabilizing circuitry. Since hold- 
ing this circuitry to a minimum is preferable, and 
high sensitivity is desirable and often necessary, 
this is a second advantage. 


Why High Sensitivity? 


A position regulator has been shown to have 
a velocity error—a position error that is propor- 
tional to the velocity of the output. In one- 
dimension tracers, this velocity error is d'rectly 
manifest as an error in the work (Fig. 3), so it is 
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Fig. 14. Stabilizing circuit that can be 
added to a system containing electronic 
amplifiers to permit its operation at higher 
sensitivities. Overshooting at sharp cor- 
ners, however, limits the increase in sensi- 
tivity that is practical by this method. 


obviously desirable to have high sensitivity, and 
thus a low velocity error. 

For two-dimension, 360-degree tracers or two 
(or more) axis numerical contouring systems the 
velocity error does not show up as a direct error 
in the work if the sensitivities of the regulators 
for each of the machine axes are equal. In nu- 
merical positioning (point-to-point) systems, 
velocity error as such is unimportant because 
they involve only static positioning. 

In two-dimension tracer and all numerical- 
control systems, low velocity errors do relatively 
little to increase the accuracy of the part pro- 
duced. But there are small errors in these systems 
caused by such things as drift in the amplifiers or 
hysteresis in hydraulic valves. Increased sensi- 
tivity reduces the errors that result in work-pieces 
due to these causes. 

In all position control systems, high sensitivity 
is very important under static or low speed condi- 
tions. The resolution ability of a positioning con- 
trol (the ability to correct for very small errors ) 
is dependent on sensitivity. If the sensitivity of 
the system is high, only a smaller position error 
is necessary to overcome static friction and start 
the slide moving to correct the error. For the 
same reason, repetitive positioning accuracy is 
dependent on sensitivity. 

Also, the circuitry of many automatic control 
systems is such that a certain minimum sensitivity 
in the position regulator is required. For example, 
if a tracer-head is designed to operate well only 
over a range of plus or minus 0.010 inch deflec- 
tion and the top feed speed is 50 inches per min- 
ute, the sensitivity must be greater than 50/10 or 
5 inches per minute per 0.001 inch error. Other- 
wise the stylus would have greater than the de- 
signed maximum deflection at top speed. 
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Factors Determining Performance 


Both high frequency response and high sensi- 
tivity are certainly desirable. In any specific case, 
either the work to be machined or the automatic 
control system design determines the minimum 
limits for both of these factors. 

Since sensitivity is at least partially dependent 
upon frequency response, the latter is of the 
greatest concern in designing a position regulat- 
ing system. The frequency response obtainable 
has been shown to be dependent upon the fre- 
quencies at which the various resonances in the 
position-regulating loop occur. 

If the mechanical drive components—lead- 
screws, bearings, shafts, gearing, etc.—are made 
adequately stiff (and it pays to do so in most 
cases ), the limiting resonances generally occur in 
the electric or hydraulic power components. 
These resonances are such that in the majority 
of cases the maximum frequency response obtain- 
able that is practical will be in the range between 
about 20 and 120 radians per second or about 3 
to 20 cycles per second. Where in this range the 
maximum frequency response of a specific appli- 
cation happens to occur depends largely on the 
type of drive used and the size of the machine. 

It has been shown that all of the system reso- 
nances, including those of the mechanical ma- 
chine members, must occur at frequencies well 
above the crossover frequency. This is why new 
automatically controlled machines are being 
made with what appear to be oversize lead- 
screws, extra thrust bearings and, in general, 
greater stiffness than has ever before been built 
into machine tools. 

A pretty good job can now be done of design- 
ing a machine tool and the other components of a 
machine tool position regulator with assurance 
that the result will meet performance specifica- 
tions, provided they are within reason. Regulator 
analysis is an exact, well-proven science, and 
results depend only upon the accuracy with 
which system constants and parameters can be 
predicted. 

Care must be taken, however, not to over- 
design. Normally, a minimum performance level 
is dictated either by the work to be done or by 
the characteristics of the over-all control system. 
Often these requirements plus a reasonable safety 
factor necessitate the highest performance pos- 
sible in the position regulator. But at other times 
something less will produce adequate results and 
savings can be made. To obtain either of these 
results, the factors involved, their interrelation, 
and their effect on final performance must be 
understood. 
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Talking With 
Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


What Values Are You Selling? 


THE MOST DIFFICULT ASPECT of machinery 
selling is that of making real to the prospect those 
values which lie beyond the machine itself. Pic- 
ture the uselessness of your machine were it out 
on a desert island. 

The purchase of any tool is the start of a tri- 
angular relationship, favorable or otherwise, be- 
tween the supplier, user, and machine. The effect 
of this relationship cannot be overemphasized. 
Those values beyond the machine itself consti- 
tute the most important phase of sales engineering 
and one we most often neglect. The design and 
fabrication details of our particular machine are 
vital. But in selling we are very likely to let them 
crowd out ideas that affect the customer in his 
search for profits. 

It is easy to talk about things, but much more 
difficult to create images and plant new ideas. 
Transition from design to result selling is the 
most pressing opportunity in selling technique 
today. 

As one sales manager expressed the problem, 
“I have to get tough with our sales force every so 
often, to get them to quit talking so much about 
the construction and high quality of our machines. 
Selling time is terribly short these days. We must 
sell what the machine will do, and what we as a 
company will do to help make the machine do it. 
That’s what triggers orders today.” 

The merchandiser of consumer specialties, such 
as cigarettes and breakfast foods, sketches images 
with emotional appeal that portray customers 
rewarded and happy. Machinery selling can be 
made far more effective if we devote more atten- 
tion to creating images of what the machine will 
do to increase profitable production. Much prog- 
ress has been made in this direction, but we still 
dilute our selling and confuse prospects by ex- 
ploiting technical theory and data, rather than 
by giving proof of possible savings in simple and 
direct form. 

What are these values we must make real? 

For consumer goods, the merchandiser classi- 
fies them as availability, selection, quality, and 
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guarantee. The value of each of these services 
disappears upon consumption. 

With a machine tool, especially as the cycle 
of operation expands, its values or specialized 
services must directly affect the economic suc- 
cess of the user. What the machine will do must 
be expressed in dollars and other related satis- 
factions. The complexities that mark its per- 
formance may be very pertinent, but only as 
contributing to its efficient and continuing oper- 
ation. We need to streamline selling to feature 
machine results. Construction detailing counts 
only if it shows what the machine will do to pro- 
duce values for the shareholder, employe, and 
ultimate user. 

What can the sales manager do to replace ma- 
chine-description selling by machine-profit sell- 
ing? 

First—Show each sales engineer how vitally 
important it is to approach a customer’s problem 
from his own viewpoint and environment, rather 
than from ours as a supplier. 

Second—Dramatize the fact that any machine 
is only half-sold when its construction and opera- 
tion are described. The other half of the problem 
is to get the prospect to visualize profit-making 
possibility in terms of dollars and human values. 

Third—Stimulate inventiveness in selling. The 
clever designer invents machine traits that are 
new. The clever sales engineer finds new ways 
in which his machine can save and make cus- 
tomer dollars. Since people, not companies, buy 
and operate machines, “result selling” must be 
made personal. As one sales engineer answered 
when asked what machine he sold, “I don’t sell 
machines. I sell profit-making installations.” 

Fourth—Complete your selling kit. Too many 
sales engineers, like some repairmen, don’t carry 
a full set of the latest tools. We can improve our 
stock of selling tools by adding ideas. 

The successful machinery builder today is not 
only reassessing familiar selling values, but intro- 
ducing new ones, because these new ones show 
profits obtainable through use. 
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IN SHOPS 
AROUND 
THE COUNTRY 





Camera highlights of some in- 
teresting operations performed 
in various metalworking plants 


HOLE CONDITIONER — Unattended, six-station automatic 
line at Appliance Park, near Louisville, Ky., assembles 
and conditions powder-metal bearings for General 
Electric Disposall garbage-grinding units. Peening of 
the bearings by a Cogsdill “Bearingizing” tool pro- 
duces a long-life 7-micro-inch finish to a tolerance of 
+0.0006 inch. 


RIVETING BULL —A bridge girder, fitted with its web and top and bottom 
chords, in a hydraulic riveting bull in the new girder shop of Bethlehem 
Fabricators, Inc., Bethlehem, Pa. Twenty to twenty-five rivets per minute 
can be driven. A five-electrode electric rivet heater is used with the bull. The 
bull and heater are carried through the building on their own jib crane. 
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TRAVELING DRILL PRESSES—At Kidde 
Textile Machinery Corporation, 
Bloomfield, N. J., two Walker- 
Turner overhead drill presses, 
mounted on a single crane rail, 
speed the drilling and tapping of 
guide bars for knitting machines. 
Each press is suspended from a ball- 
bearing carriage which is cranked 
along the rail. Kidde built the 18- 
foot-long table, with a cantilever 
support for the rail. 


BUSY GRINDER —Bores of forty-seven 
different sewing-machine parts are 
ground on this Heald Gagematic, 
at the Chicago plant of Union Spe- 
cial Machinery Co. Here, a looper 
drive eccentric is being loaded into 
a hydraulic two-piece draw-bar fix- 
ture. Because of its odd shape, the 
part is centered by a loading shuttle 
which is then removed for the 
grinding. 


SHAFT TURNER —A lathe operation on 
a propeller shaft 24 1/4 feet long 
and 23 1/4 inches in diameter, at 
National Supply Co., Torrance, Calif. 
Fourteen of these shafts are being 
produced for cargo vessels under 
construction for the American Presi- 
dent Lines. The flanges on the ends, 
40 3/4 inches in diameter and 5 
inches thick, were upset-forged 
prior to machining. 
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FOUR MOTORIZED TORCHES designed for 
use with acetylene, propane, or natural gas and 
operated from a centralized control position are 
a feature of an 8-foot Linagraph shape-cutting 
machine of pantograph design recently demon- 
strated at Air Reduction’s Equipment Manu- 
facturing Plant in Union, N. J. This machine is 
capable of shape-cutting and straight-line-cutting 
anywhere within a rectangle bounded by a 96- 
inch width and any indefinite length determined 
by the number of rails and tracks used. For ex- 
ample, when two 10-foot lengths of rail and 


Fig. 1. A centralized control 
system minimizes floor space 
and assures convenient control 
of the new Airco Linagraph 
shape-cutting machine. 







PRODUCTION 
SHAPE-CUTTING 

BY CENTRALIZED 
CONTROL 


track are coupled together, the cutting area is 8 by 
16 feet. The tracing area is provided with a mov- 
able table, measuring 8 by 4 feet, that carries the 
template. 

All controls for gas pressure, the motorized 
torches, the machine carriage, and the tracing 
device are located directly above the mobile 
tracing table within reach of the operator. 
This centralized system simplifies the over-all 
operation. It also cuts down the floor space neces- 
sary for the installation of the machine since both 
the tracing equipment and the machine carriage 
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Fig. 2. Up to four torches that 
operate on acetylene, pro- 
pane, or natural gas can be 
used for production shape-cut- 
ting on the Linagraph machine. 


occupy the same space. The machine is designed 
for medium-duty cutting on 8-foot-wide steel 
plate. The illustrations show it engaged in cutting 
large sprockets. 

Either left- or right-hand operations can be 
performed. The left-hand unit has its tracing 
area on the left-hand side and the cutting area 
on the right-hand side, when the machine is 
viewed from the front. Conversion from left- 
to right-hand operation and vice versa can be ac- 
complished in the field. The machine can be 
equipped with manual, magnetic, or Aircotron 
(electronic) tracing units. 

Movement of the pantograph arms is brought 
about by movement of the tracing device on one 
end of the torch bar. Friction between the driv- 
ing wheel of the tracing device and the template 
transmits motion to the bar on which the torches 


are mounted. Motion of the pantograph-arm car- 
riage is actuated by limit switches located on the 
arms. The carriage is mounted on tracks located 
on the outside raised rails. The tracks are 1 1/2- 
inch diameter solid steel bars. The rails also sup- 
port the movable template table. 

Movement of the carriage occurs when the 
pantograph arms reach the limits of their oper- 
ating range. The proper forward or reverse mo- 
tion of the carriage is dictated by the arms. 

The carriage speed is set at 35 inches per min- 
ute. A flywheel on the motor which powers the 
carriage insures smooth starting and stopping. 
The motor can be readily disengaged from the 
carriage power wheel when it is desired to posi- 
tion the carriage manually anywhere along the 
rails. The carriage motor runs on 110-volt alter- 
nating current. 








Welder Developed for Missile Program 


A machine to weld thin gage materials for the 
U.S. Army missile program has been developed 
jointly by the U.S. Army Engineer Research and 
Development Laboratories, Fort Belvoir, Va., and 
the Miller Electric Co., Appleton, Wis. Trailer- 
mounted and gasoline-engine driven, the machine 
is a shielded inert-gas arc welder that furnishes 
both alternating and direct current for metallic- 
are or tungsten inert-gas welding. The unit also 
provides direct current for metal inert-gas weld- 
ing and consumable electrode-process welding by 
the attachment of any commercially available 
wire feeders and consumable wire guns. These 
include push or pull and water- or air-cooled type 
guns up to 300 amperes. 
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Cutting Tools Made of Preformed Wafers 


A new process in which cutting tools are pro- 
duced of preformed metal wafers has been de- 
veloped by Spiral Carbide Tool Co., Detroit, 
Mich. The method eliminates a number of ma- 
chining operations in the manufacture of cutting 
tools and is applicable to many types, including 
carbide and high-speed steel types. The wafers 
are stamped with the basic configurations of cut- 
ting tools incorporated into their design. They are 
then assembled on arbors corresponding to 
standard sizes, lengths, and styles of tools already 
in use. Cutting tips are placed into appropriate 
cutouts and the entire assembly is brazed into a 
solid mass. The tips can be sharpened by conven- 
tional grinding methods. 
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At General Electric's Specialty Control De- 
partment, Waynesboro, Va., a large turret punch 
press is automatically locating and piercing holes 
in panels at record speeds. Called the Wiede- 
matic, the 100-ton press is the first application of 
numerical-positioning control to turret punching 
operations. 

The press was built by the Wiedemann Ma- 
chine Co., King of Prussia, Pa., and was designed 
specifically from the ground up for tape opera- 
tion. G-E, working in conjunction with the build- 
er, developed the numerical-positioning control, 
as well as a unique tape-preparation system. 

All press functions—tool selection, material 
positioning, and piercing—are controlled auto- 
matically. Openings of any size or shape up to 
8 inches in diameter are completed in as little 
as one-fifth the time required by a manually 
operated punch press of the same size. Switch- 
gear panels, heater end plates, and similar parts 
up to 60 inches wide, 100 inches long, 3/8 inch 
thick are produced. A representative work-piece 
can be seen in the close-up view, Fig. 1. 

Operation of the Wiedematic is reduced to 
push-button simplicity. All of the information 
required to complete a job is programmed on a 
standard eight-channel, l-inch wide tape. The 
operator merely loads the material on the press 
table, inserts the tape in the reader, and starts 
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TURRET 
PUNCH PRESS 
OPERATED 

BY TAPE 


The combination of the world’s 
first numerically controlled turret 
punch press and a new system 
for preparing tape is slashing 
hole-piercing costs 


the press. Simultaneously, the material is moved 
lengthwise and crosswise to the designated cen- 
ter-line dimension at a speed of 600 to 800 inches 
per minute, while the turrets rotate to bring the 
proper punch and die (at any one of thirty-six 
stations ) into piercing position in less than two 
seconds. As soon as all three motions are com- 
pleted, the press trips. During the piercing opera- 
tion, the information for the next hole is read, 
and the table and turrets move immediately as 
required with no lost time. Since all hole loca- 
tions are taken from a zero reference, there is 
no cumulative error. 

The numerical-positioning control equipment, 
a closed-loop servo system, is self-checking. All 
operator controls, along with the tape reader, 
are enclosed in a console, as can be seen in the 
heading illustration. 

The punch and die turrets, 55 inches in diame- 
ter, are indexed to approximate position by a 
hydraulic motor, after which they are locked 
positively by pins in the turret periphery. Table 
motions are powered by double-rod hydraulic 
cylinders. 

Four work-holders (two appear in Fig. 1) grip 
the front edge of the sheet. Whenever a hole has 
to be pierced near the edge and in front of a 
holder, a signal generated by a proximity pick-up 
registers with a profile cam located in front of the 
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Fig. 1. (Right) The holders in the 

foreground grip the edge of the 

sheet, moving it from one pierc- 
ing location to another. 


Fig. 2. (Below) In operating the 
Auto-programmer, the draftsman 
uses half-scale dimensionless 
drawings to automatically pro- 
duce the punched tape for the 
Wiedematic. 


turrets, the jaws of the holder open, and the 
clamp is retracted. In this way, clearance is pro- 
vided. Then, when the head moves away from 
the cam in the subsequent positioning of the 
work, the holder returns and the jaws close. 
Tape preparation is accomplished easily with 
either a standard tape-punching machine, work- 


ing to a simple work chart listing the X and Y 
dimensions and turret station number for each 
opening, or by a new Auto-programmer (Fig. 2) 
developed by G-E. This latter unit can produce 
a tape from a dimensionless line drawing using 
an optical system. With this method, drafting 
time can be reduced approximately 75 per cent, 
and the possibilities fgr human errors have been 
minimized. 

A typical job for the Auto-programmer begins 
with a rough layout prepared by an engineering 
assistant using drafting templates. After tem- 
plates have been roughly positioned on an out- 
line drawing of the panel, a draftsman accurately 
positions the templates and secures the entire 
layout to the Auto-programmer. He then selects 
the required turret punch positions through se- 
lector switches on the machine’s control console. 
A locating device is next centered, using lighted 
cross hairs over center-line markings on the tem- 
plates for the punch desired. 

A foot switch transfers X and Y dimensions, 
as measured by the locating device, from the 
layout to storage and read-outs. A second foot 
switch causes the information to be punched on 
tape. At the same time, the center-line location 
just programmed is automatically marked on the 
layout by a felt pen to eliminate possibility of 
repeating holes accidentally. 

A diazo transparency is then made of the lay- 
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out. After part numbers and a drawing number 
have been added to the transparency, it becomes 
an assembly drawing for use in the plant. At this 
point, a duplicate tape and a specification sheet 
are produced by a special automatic typewriter 
using the programmed tape, to provide a visua! 
check for any possible engineering errors before 
production is started. After being inspected, the 
duplicate tape is inserted in the reader in the 
control console of the Wiedematic. 





LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


**Speedking”’ Boring, Turning, and Facing Machine 
pe £ x g L 


A “Speedking” two-spindle, op- 
posed-head machine now rounds 
out the line of precision automatic 
boring, turning, and facing equip- 
ment built by the Atlantic Instru- 
ment Corporation, a subsidiary of 
American Electronics, Inc., Nor- 
wood, Mass. The two other models 
consist of a “Unimatic” single- 
spindle unit and a “Boreking” twin- 
spindle unit (See MacuInErRy, Sep- 
tember, 1959, p. 212). In principle, 
a centrally located table carrying 
double tooling shuttles between 


the heads, each of which grips and 
rotates a work-piece. While one 
work-piece is being machined, the 
inoperative head can be unloaded 
and reloaded, so that production is 
virtually continuous. 

An unusual feature of the ma- 
chine is its bed—a heavy granite 
slab, ground and lapped to 0.00005- 
inch accuracy. Since granite is ex- 
tremely stable, there is no deflec- 
tion of the heads due to ambient 
temperature changes. Accuracy can 
be held to within close limits 


without the necessity of controlling 
room temperature. The bed is iso- 
lated from the cabinet below it by 
a molded rubber cushion. 

Each head contains a Pope 
cartridge type ball-bearing spindle. 
Chucks and fixtures are readily 
adapted to the spindle nose, which 
is threaded. Standard collets fit the 
ground bore of the spindle. The 
rear of the spindle is ground to 
receive air-operated collet and 
chuck closure mechanisms. Inside 
the cabinet are individual U. S. 


Fig. 1. ‘“Speedking” automatic precision boring, turning, and facing machine 
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IN SHOP EQUIPMENT 








material-handling appliances recently introduced 


Edited by FREEMAN C. DusTON 


Varidrive motors for the two spin- 
dles. High-low push-buttons pro- 
vide an infinitely variable speed 
range of 400 to 4000 rpm. A pair 
of solenoid-operated air brakes is 
actuated by the table movement. 

Bearings for the table consist of 
two 2-inch round, hardened, and 
ground steel ways, protected by 
accordion-pleated boots. Rapid 
traverse, feed, and dwell of the 
table in both directions are con- 
trolled by Bellows air cylinders 
and Hydro-checks. Each head con- 
tains an adjustable four-station in- 
dexing turret stop by which the 
table can be accurately positioned 
on the ways for precision step 
turning or boring or facing. 

The cabinet is a steel fabrication, 
with two front doors, a removable 
rear panel, tool-storage area, and 
control panel mounted at an angle. 
A coolant pump and reservoir are 
mounted in the cabinet top. Fig. 2. Close-up view of one of the heads, showing 
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DoALL Precision 
High-Speed Saws 

Two cutoff machines designated 
Models C-67 and C-68 power 
saws have been announced by the 
DoALL Co., Des Plaines, Ill. De- 
signed specifically to use DoALL’s 
“Demon” high-speed steel saw 
bands, these machines are said to 
feature greater accuracy and 
higher production rates than the 
earlier models they replace. The 
Model C-68 is a 12- by 12-inch 
capacity machine equipped for 
fully automatic stock indexing. The 
Model C-67 is similar to Model 
C-68 except that the stock is man- 
ually fed and the capacity is 12 by 
16 inches. Model C-68, shown in 
the accompanying illustration, will 
be described. 

The controls and dials are 


grouped on a panel for the best 
Model C-68 DoALL power saw designed for fast, accurate, automatic cutting sequence of operation from either 
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side of the machine. Large, easy-to- 
read instruments, nonslip control 
knobs, and no-glare panel serve to 
minimize operator errors. Mounted 
on the cutting head is a complete 
job selector. Over 200 materials 
are listed to facilitate quick selec- 
tion of proper band size and pitch, 
band speed, and coolant mixture. 
This listing also shows anticipated 
cutting rates. 

New features include spring- 
loaded saw guides that compensate 
for both band-gage differences and 
band wear. Replaceable wear 
plates in the bed of the machine 
take the wear and tear of heavy 
work-pieces. A new predirected 
coolant applicator carries coolant 
to both sides of the band to assure 
longer band life and good finish. 
Band feed pressure is infinitely ad- 
justable throughout its wide range 
to facilitate accurate setting. 

The control panel includes a 
work-height selector that elimi- 
nates unnecessary cutting-head 
travel. The operator simply sets 
this selector for the stock size to 
be cut in either rounds or rectan- 
gles. The device then automati- 
cally elevates the cutting head just 
enough to clear the stock between 
each cut. For setup, three-way 
saw positioning can be used to 
raise, lower, or lock the cutting 
head. The band speed indicator is 
an electrical tachometer that is ac- 
curate within 3 per cent of the 
true band speed. The new type 
feed-rate indicator is a 3 1/2-inch 
diameter suppressed type gage. 
This gives full-scale deflection, 
which simplifies accurate setting. 

An automatic lock prevents any 
movement of the cutting head 
when the machine is turned off. A 
safety switch on the band tension 
cylinder also prevents operation in 
case the saw band is not at proper 
tension. If a saw band were to 
break, for example, the machine 
would stop and the cutting head 
would not drop. 

Spring-loaded saw guides are 
automatically adjusted to the vari- 
ations in band gage and to allow 
for wear. Constant pressure on the 
band is assured without manual 
adjustment. The  carbide-faced 
backup bearings are supported by 
two heavy-duty ball bearings. The 
chip box located directly below 
the chip fall-off point prevents 
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pile up without need for the oper- 
ator’s attention. 

In addition to the new hardened 
replaceable wear plates, a filler 
plate is provided between the main 
vise and discharge table to support 
material as the cutoff is completed. 
This eliminates band pinching 
when cutting long pieces and jam- 
ming when cutting short pieces. 
The indexing mechanism of the 
Model C-68 can be set up quickly 
and is fully automatic in operation. 
It utilizes a hydraulic indexing 
vise to feed stock up to 12 inches 
in diameter or 12 inches square in 
any desired length increments up 
to 24 inches. Its capacity is 4000 
pounds. The length of cut can be 
easily set to within 1/16 inch. 
While the guaranteed length ac- 
curacy is plus or minus 1/64 inch, 
it can be easily held to a few 
thousandths in production. For 
manual indexing of cutoff stock the 
discharge table has a 24-inch scale 
for approximate measurement with 


a micrometer work stop mounted 
so that it can be swung out of the 
way when not in use. 

A 3-hp electric motor drives 
both the carrier wheels and hy- 
draulic system. The drive mecha- 
nism and electric motor are fully 
protected from coolant and chips. 
The self-contained coolant system 
recirculates 5 gallons per minute 
of coolant over the cutting area 
from a 15-gallon reservoir. 

Special attachments which widen 
the range of applications include 
a slow-approach selector, a pre-set 
counter which stops the machine 
after cutting any predetermined 
number of pieces up to 9999, and 
a multiple-index attachment. The 
latter attachment has three set- 
tings, 0 to 24 inches, 24 to 48 
inches, and 48 to 72 inches. This 
unit is mounted on the feed table 
for cutting lengths longer than the 
usual 24-inch maximum-capacity 
setting. 
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High-Speed Hobbing Machines Added to 
Michigan-Lorenz Line 


Highly versatile, high-speed hob- 
bing machines have been added to 
the Michigan-Lorenz line of hob- 


bers and gear shapers introduced 
by Michigan Tool Co., Detroit, 
Mich. The U. S. modifications of 


Michigan F-600 hobber for gears up to 24 inches in diameter 
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the German Lorenz “F” series 
hobbers, the line of four basic 
models, actually combines the high 
versatility needed for job-lot hob- 
bing with the high-output capacity 
of mass-production type machines. 
As on other Michigan-Lorenz ma- 
chines, modifications include the 
use of motor drives and controls 
made in this country. All settings 
and dials are also made to U. S. 
measurements. 

The hob spindle speeds are in- 
finitely variable from 20 to 400 rpm 
simply by turning a control knob. 
Axial and radial feeds are also in- 
finitely variable. These automatic- 
cycling machines can be used for 
either single-cut or two-cut work. 
Step hobbing with automatic vari- 
ation of feeds and speeds can also 
be accomplished within a work 
cycle. The latter feature is particu- 
larly important when the machine 
is used to automatically rough- and 
finish-hob a gear in the same work 
cycle. 

Two methods for distributing 
hob wear are available: continu- 
ous hob shifting (diagonal hob- 
bing) and automatic increment hob 
shifting. With the latter method, 


LeBLOND 


a 


Ce led 


the tangential hob slide is hydrau- 
lically clamped during the hob- 
bing operation to provide maxi- 
mum rigidity and accuracy. 

The closed frame type of con- 
struction used in these machines 
is said to reduce the amplitude of 
vibration. The work-table slide and 
over-arm support slide are hydrau- 
lically locked during the cutting 
cycle. A large precision-made dual- 
lead worm-gear set is used for the 
work-table drive to provide accu- 
rate indexing of the work gear. A 
similar worm-gear set is also used 
for the hob spindle drive. Both 
worm-gear sets are provided with 
axial adjustment of the worm for 
backlash control. 

Infinitely variable hob speeds 
are obtained by means of a motor- 
generator set and direct-current 
drive. Infinitely variable feeds are 
achieved through a PIV and step- 
gear drive. Accurate speed and 
feed settings are controlled by a 


simple hand-knob adjustment from 
the control station. Conventional or 
climb hobbing is selected by a 
push-button. Infeed accuracy is ob- 
tained through micrometer settings 
which assure exact duplication of 
depth of feed. Power is transmitted 
to the machine through a continu- 
ous flat belt. 

The automatic lubrication sys- 
tem provides a constant flow of cir- 
culating oil which maintains a con- 
tinuous oil film on the tapered 
bronze spindle bearing, thus insur- 
ing long life and accuracy of this 
vital member. Automatic lubrica- 
tion of all moving parts is provided 
by a recirculating system. Special 
attachments for taper hobbing and 
for crown hobbing of spur and 
helical gears are available. The 
various models in this new line will 
handle gears having maximum di- 
ameters of 10, 16 (two models), 
and 24 inches. 
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LeBlond 90-Degree Hydraulic Tracer 


A 90-degree hydraulic tracer de- 
signed specifically for use on its 
heavy- and standard-duty lathes 


has just been announced by the 
R. K. LeBlond Machine Tool Co., 
Cincinnati, Ohio. This new equip- 


Fig. 1. LeBlond lathe equipped with new 90-degree hydraulic tracer 
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ment will trace from either flat or 
full, round templates. It is espe- 
cially well-suited for tracer-turning 
stepped shafts, spindles, gear 
blanks, forming rolls, arbors, axles, 
cones, sheaves, pistons, and balls. 

A master work-piece can be used 
for a template, or a flat template 
can be cut from inexpensive flat 
stock. The template is mounted be- 
tween centers behind the work- 
piece, and the tracing stylus con- 
tacts it from below. As may be seen 
from the illustrations, there is no 
over-arm to get in the way or re- 
duce the swing capacity. 

When the tracer is operating, 
motion is transmitted directly from 
the tracer cylinder to the tool tur- 
ret by a solid steel bar, the cross- 
slide screw being locked out of 
engagement so that it is not sub- 
jected to wear. 

The tracer is designed for fast 
operation and is ruggedly con- 
structed. It has in-and-out rapid 
traverse at rates up to 80 ipm 
(inches per minute) and variable 
hydraulic feed up to 45 ipm. 
Switching from tracer to standard 


operation or back again requires 
only thirty seconds. The tracer will 
resist pressures equal to 6000 
pounds of cutting force at the tool 
tip, yet it is so accurate it will pro- 
duce template contours faithfully 
to size within 0.001 inch on diame- 
ters and shoulder lengths. 

Sizes and capacities are avail- 
able for 16-, 20-, 25-, 32-, and 40- 
inch standard-duty and 13-, 16-, 
20-, 25-, and 32-inch heavy-duty 
LeBlond lathes. In addition, Le- 
Blond makes the Regal Trace, 
Hydra Trace, and LeBlond two- 
directional tracer. 
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““Mikron” Hopper-Fed 
Hobbing Machine 


Russell, Holbrook, & Henderson, 
Inc., New York City, sole repre- 
sentatives in the United States for 
“Mikron” machine tools, are intro- 
ducing the Mikron No. 119 pinion- 
cutting machine of the hobbing 
type. This unit is now available 
with fully automatic hopper and 


Fig. 2. Close-up of LeBlond lathe and tracer shown in Fig. 1 


Pinion-cutting machine introduced by 
Russell, Holbrook & Henderson, Inc. 


magazine-feed equipment for cut- 
ting pinions of AGMA Class II 
precision accuracy with a_ tooth 
surface finish of 32 micro-inches. 
No skill is required to operate the 
machine, only occasional refilling 
of the hopper with pinion blanks 
being necessary. The machine has 
a capacity for handling pinion 
blanks 15/32 inch in diameter by 
19/32 inch long. 

The hopper is attached to a vi- 
brator unit which moves the blanks 
along a guide rail that spirals up- 
ward inside the hopper of the 
magazine. The guide rail is so con- 
structed that only pieces in proper 
position for cutting can enter the 
magazine. At the bottom of the 
magazine a loading device pushes 
the work-piece into the machine. 
It is gripped by a tailstock sleeve, 
then pushed into the operating 
spindle and clamped. The hob 
spindle moves into cutting posi- 
tion, and the slide moves forward. 
During the same period a com- 
pletely automatic deburring tool, 
which is cam-driven and adjust- 
able for the full machine capacity, 
moves into its operating position. 
The part is then cut; the hob rises, 
and the slide moves to its starting 
position. The deburring tool re- 
tracts; the work-piece is ejected, 
and the cycle is repeated. 
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Perfecto-Peen machine for glass-jet 
peening process 


Glass-Jet Peening Machine 


A machine designated Model 
A-50 for use in a new process of 
glass-jet peening is announced by 
the Perfecto-Peen Division of 
Aero-Test Equipment Co., Dallas, 
Texas. This equipment uses spe- 
cially treated, minute pure-glass 
beads in a slurry solution for peen- 
ing, cleaning, and finishing metal 
surfaces. The processes not only in- 
crease the strength and fatigue life 
of metals but can also improve fin- 
ishes down to 4 mu rms. Masking 
is not required down to and in- 
cluding a 4-mu rms finish. There is 
no imbedment or contamination of 
material surfaces. Further opera- 
tions are eliminated. In addition, 
extremely delicate parts can be 
peened without altering critical di- 
mensions. Hinged and _ feather 
burrs can be removed. 

The machine is of welded stain- 
less steel finished in two-tone gray. 
It is operated by a knee lever. A 
second knee lever controls washing 
of a 17- by 24 1/2-inch observation 
window. Holes in doors on each 
side of the working chamber per- 
mit peening long or bulky pieces. 
Special fixtures can be designed 
for semi-automatic production. The 
Model A-50 can be adapted for 
automated setups. Custom models 
can also be designed to suit any 
automation requirement. 

All components are compactly 
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installed in a cabinet fitted with 
standard plumbing and power con- 
nections. The machine has a sump 
containing the slurry solution of 
specially treated glass beads, a 
feed system powered by an ex- 
ternal air supply, and a nozzle 
(gun) unit. No pump is required. 
A detachable drain tank on casters 
is located beneath the cabinet to 
collect overflow and to facilitate 
changes in glass bead sizes for dif- 
ferent peening applications. Maxi- 


mum flushing time for changing 
beads is thirty minutes. 

The machine is 7 feet 7 inches 
high by 3 feet 6 inches wide. It 
requires about 40 square feet of 
floor space with the doors open. 
Operating requirements are: 110- 
volt, 60-cycle alternating-current 
power supply, and compressed air 
at a pressure of 120 inches per 
square inch and minimum volume 
of 50 cubic feet per minute. 
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Divine Straight-Line Production Grinder 


A straight-line production grinder 
of special design was built re- 
cently by the Divine Brothers Co., 
Utica, N. Y., for the Utica Drop- 
Forge & Tool Division of the Kel- 
sey-Hayes Co. The use of this ma- 
chine has resulted in a significant 
reduction in the cost of producing 
precision turbine blades for jet en- 
gines. The metal alloy in the form 
of rods used for the jet blades is 
cut in dimensional sizes ranging 
from 6 to 18 inches. Before they 


are forged, these rods are upset by 
an Ohmes upset machine. With 
this equipment the rods are elec- 
tronically heated by induction on 
one end and, at the same time, 
forced hard against a template so 
that as the end of the rod is heated 
a blob of metal is formed at the 
end of the rod. This blob com- 
prises the root of the blade after 
forging. 

To successfully form the blob on 
the upsetting machine it is neces- 


Divine special grinder for chamfering rods for jet blades 





sary to chamfer the end of the rod 
which is to be heated. Without 
this chamfer of 45 degrees, the 
metal would not form properly. In 
the past, the 45-degree chamfer 
was put on the rod in much the 
same way as sharpening a pencil 
by holding and rotating it by hand 
against a grinding wheel. This 
work generally required six men, 
each man producing approxi- 
mately 360 rods an hour. Introduc- 
tion of the new machine has cut 
the labor needed from six to two 
men. 

When one man operates the ma- 
chine, output per hour is approxi- 
mately 1140 units, in contrast to 
the previous 360. The machine is 
geared to produce 2280 units per 
hour when operated by two men. 
It can also be used for any number 
of different operations with only 
minor modifications. 

The grinder has two basic com- 
ponents: the conveyor and belt as- 
sembly, and the head units. Con- 
veyor and belt are driven by sepa- 
rate, variable-speed motors. The 
conveyor, which carries the work, 
is fitted with nylon rollers on 
thirty-eight work stations around 


the circumference of the conveyor. 
Rods are laid in the work stations 
by hand because certain numbers 
of them must be faced to the out- 


side. (This is to provide a reference 
to the lot in which this blade was 
made in case there is ever a failure 
of the blade.) The machine can be 
automatically loaded, however, if 
desired. The conveyor makes one 
complete revolution per minute. 
The rods ride the conveyor 
under the belt assembly. The belt 
pushes the rods against the abra- 
sive wheel, holding and turning 


them. The head units consist of 
three stationary grinding wheels, 
two of 36 grit, one of 46 grit. The 
46-grit wheel is set last in se- 
quence to provide a smoother pol- 
ish on the finished chamfer. The 
head units are flexible and may be 
positioned as needed, up and 
down, to one side or the other. 
Control is by a push-button panel. 
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Bliss Press Built for Quick Die Changing 


A press featuring unique devices 
designed to facilitate die changing 
is announced by the E. W. Bliss 
Co., Canton, Ohio. This is one of 
a line of presses being installed in 
an automotive plant to establish 
procedures for rapid changing of 
dies. It will permit a variety of 
parts to be made on a single line 
of machines without the necessity 
of a number of nonproductive 
hours between runs, during which 
time the dies in the line are 
changed from one part to another. 

The press is equipped with two 
movable bolster plates, each of 
which can be rolled out through 
openings in the uprights of the 
press so that one is easily available 
for die changing by overhead 
cranes while the other is in pro- 


Press designed for quick die changing built by the E. W. Bliss Co. 


duction. With a new die in place 
on the inactive bolster, die chang- 
ing simply involves rolling out the 
previously active die and rolling in 
the die for the new part. 

The die space of the press is 
then automatically set within a 
thousandth of an inch by a Bliss 
electronic slide-adjusting system, 
and the new die is clamped instantly 
to the slide, using Bliss electro- 
pneumatic-operated die clamps. It 
is estimated that the entire proce- 
dure of die changing on a complete 
line of presses will take only min- 
utes, compared to the hours re- 
quired at present. 
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Coolant for Maximum 
Work Visibility 

A new coolant, said to provide 
for a high degree of work visi- 
bility, for both cutting and grind- 
ing operations where exceptionally 
fine tolerances are required, has 
been developed by Shear-Speed 
Chemical Products, Division of 
Michigan Tool Co., Detroit, Mich. 
Known as KLEER-60, the new 
soluble oil is an addition to the 
manufacturer's line of coolants 
and cutting oils. 

Prepared as a concentrate, this 
coolant provides high penetration 
around the cutting edge of tool 
or wheel even at high cutting 
speeds because of its low surface 
tension, high extreme pressure 
characteristics, and superior wet- 
ting qualities. This aids in reducing 
friction and improving surface 
finish. Chip settling capacity is 
also said to be outstanding. 
KLEER-60 is nonfoaming, bac- 
teriostatic and non-corrosive to 
copper, brass, aluminum, etc. 
Circle Item 573 on postcard, page 191 
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Steelweld flame-cutting tables used for cutting steel from 
1/2 inch to 12 inches thick 


Steelweld Flame-Cutting Table 


The Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio, is in- 
troducing a Steelweld flame-cut- 
ting table built for use in all shops 
that cut steel plate by means of a 
gas torch. This table was especially 
designed to overcome the high 
cost of repairing and replacing 
conventional tables used to sup- 
port the steel plates during the 
flame-cutting operations. It is made 
of cast iron and machined to ac- 
commodate the cast-iron cones on 
which the plates rest while being 
cut. Cast iron is used for the cones 
because it has proved highly re- 
sistant to heat damage when em- 
ployed for this purpose. 

The cones provide considerable 
air space between a plate and the 
table, thus minimizing the inten- 
sity of the heat that reaches the 
table from a burning torch. Con- 
sequently, the table is seldom dam- 
aged. Only the cones are subject 
to injury when the flame strikes 
them, but because they are widely 
spaced, this occurs only occasion- 
ally. The cones are low in cost and 
easily replaced without using tools 
of any kind. 

Flame-cutting tables have been 
used successfully in cutting steel 
plates and slabs varying in thick- 
ness from 1/2 inch to 12 inches. 
Extensive experience in cutting 
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thousands of tons of steel indicates 
that the tables have practically un- 
limited life. Standard table sizes 
are 80 by 87 inches and 81 by 63 
inches. Two or more tables can, of 
course, be fastened together to 
obtain larger table areas where 
desired. 
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Geared-Head Engine Lathe 


The Carroll-Jamieson Machine 
Tool Co., Batavia, Ohio, has an- 
nounced a 16-inch geared-head en- 
gine lathe, known as the “Master 
Model GH.” This machine is de- 
signed to give big-lathe perform- 
ance at comparatively low cost. 
A 5-hp motor is conveniently 
mounted in the cabinet leg with 
multiple V-belt drive to the head- 
stock V-pulley. The all-geared 
headstock is designed for conven- 
ience, power, and durability. It has 
twelve spindle speeds, ranging 
from 20 to 900 rpm, obtained 
through two speed-control han- 
dles. Accurately ground steel shafts 
and heat-treated alloy-steel gears 
are provided. A standard LO type 
taper-nose spindle, or an optional 
threaded-nose spindle, is mounted 
in precision Timken taper roller 
bearings. 

An improved friction type clutch 
and brake affords instantaneous 
spindle control, allowing the motor 
to run continuously. Lubrication of 
the headstock is by splash system, 
the parts running in a constant oil 
bath. A quick-change gear-box has 
provision for cutting forty-eight 
separate threads and furnishes 
forty-eight feeds. From 3 to 184 
threads per inch can be cut 
through operation of the gear-box 
levers. A quadrant accommodates 


Carroll-Jamieson geated-head engine lathe 





gears for cutting special threads. A 
clutch lever controls lead-screw 
and feed-rod, which cannot be en- 
gaged simultaneously. A neutral 
position is also provided which 
permits the disengagement of both 
screw and rod. 

The double-wall apron employs 
all-steel and ductile gearing. Sepa- 
rate lever type longitudinal and 
cross-feed clutches are supplied. 
The reverse mechanisms for both 
feeds is operated by a conveniently 
positioned lever. A separate rod is 
used for the feed, the lead-screw 
being used only for thread chasing. 
An interlocking device prevents si- 
multaneous engagement of the 


lead-screw unit and clutch feed. 
The feed-rod is equipped with a 
spring-loaded positive type safety 


clutch to provide feed release 
under overload. 

The heavy cross-ribbed bed is 
made of first-grade, gray-iron, semi- 
steel metal of close-grained compo- 
sition. Both front and rear carriage 
V-ways are provided as well as an 
inner tailstock vee. The standard 
bed can be furnished with in- 
serted, ground and hardened car- 
riage V-ways at extra cost. These 
V-ways are replaceable and have 
a 64-66 Rockwell C hardness. A 
large assortment of additional 
equipment is available. 

In addition to the geared-head 
16-inch lathe, the manufacturer 
also builds a similar 18-inch model. 
Both of these lathes are available 
with short, medium, or long beds. 
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Expanded Line of KRW Presses 


The redesigned and modernized 
line of straight-side, single-action 
hydraulic presses manufactured by 
K. R. Wilson, Inc., Arcade, N. Y., 
has been expanded to cover a 
range of 25 through 1000 tons. 
These machines can be used for a 
wide variety of operations, includ- 
ing trimming, bending, forming, 
blanking, briquetting, broaching, 
coining, embossing, forging, and 
straightening. They are of rigid, 
welded-steel construction and have 


Wilson straight-side, single-action hydraulic press 
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the frame members keyed and 
fitted together to insure maximum 
resistance to deflection. Angle- 
gibs located at each corner of the 
platen insure platen-to-bed paral- 
lelism. 

The compact hydraulic systems 
can be mounted at the top of the 
press or furnished for floor instal- 
lation. Safety is provided by a 
counterbalance valve which pre- 
vents the platen from dropping 
through loss of pressure in the sys- 


tem, or because of excessive die 
weight. All forty-eight models are 
available with either up-acting 
or down-acting platens, constant- 
speed or variable-speed pumping 
systems, and manual-lever or elec- 
tric push-button controls for single 
or continuous cycling of these 
modernized machines. 

Circle Item 576 on postcard, page 191 


Burgmaster Turret Drill 
Equipped with Tapmatic 
Tapping Attachments 


The Burgmaster Corporation, 
Gardena, Calif., has announced 
that No. 00 to No. 10 as well as 
No. 0 to No. 6 tapping attach- 
ments made by the Tapmatic Cor- 
poration, Costa Mesa, Calif., are 
now being used to good advantage 
on the Burgmaster six-spindle tur- 
ret drilling machines. 

The Burgmaster “3000” tapper, 
manufactured by the Corporation, 
has a supersensitive driving torque 
adjustment and a floating spindle 
designed to assure high production 
of consistently accurate threads by 
operators of minimum skill. It is 
claimed that the unit can operate 
continuously at speeds up to 2500 
rpm with virtually no tap breakage 
even when using the smallest size 
taps in blind holes. 

Circle Item 577 on postcard, page 191 


Turret drill equipped with Burgmaster ‘'3000" tapper 
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Cincinnati Telematic control that provides simple pegboard setup for milling machine automatic cycles 


**Telematic” Automatic Control for Milling Machines 


A greatly simplified automatic 
milling machine cycle control 
called the “Telematic” has been in- 
troduced by the Cincinnati Milling 
Machine Co., Cincinnati, Ohio, for 
use with its 200 series Hypower- 
matic milling machine. The con- 
trol panel, a simple pegboard in 
appearance (shown in the illustra- 
tion), controls all functions or 
movements of the machine and 
auxiliary operations such as fixture 
clamping or indexing. For each ma- 
chine function there is a row con- 
sisting of twenty-four holes that 
allow the operator to “peg-in” 
complex, automatic milling cycles 
involving up to twenty-four steps 
or events. If desired, pegboard 
panels for more than twenty-four 
events can be supplied to suit spe- 
cial requirements. 

Setup consists of inserting plugs 
in holes opposite the name or title 
of each desired function on the 
pegboard in the proper sequence. 
Trip-dogs, positioned on the ma- 
chine table and spindle carrier, ini- 
tiate each new action and the Tele- 
matic control directs the action. 
The machine functions that can be 
programmed are: table right or left; 
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table or carrier rapid; spindle car- 
rier up or down; constant feed for 
accurate stop; dwell; quill advance; 
tracer control; spindle rotation; fix- 
ture control; and reset. A stepping 
switch scans the control board one 
step at a time and initiates all func- 
tions indicated by the placement of 
pegs. When the relay scans “re- 
set,” it automatically returns to its 
initial point ready to start a new 
cycle. 

To simplify setup, a switch is 
provided which positions the ma- 
chine elements to any selected 
point in the cycle. A push-button 
initiates the next action without 
waiting for the trip-dog to func- 
tion. If, during the operation, the 
operator wishes to determine 
where the machine is in its cycle, 
he need only turn the selector 
switch; the panel light will come 
on when he has reached the active 
event. The operator may also stop 
the machine at any part of the 
cycle and resume it without re- 
turning to the original starting 
point. 

Tracer control can be _ pro- 
grammed into the cycle as simply 
as any other machine function. Ac- 


curate stop control within 0.001 
inch can be pegged in as an auto- 
matic function. A further advan- 
tage of Telematic control is that 
several depths of cut can be made 
in single cycle even if trip-dogs 
must be bypassed to reach the re- 
quired depth. No trip-dog is acti- 
vated unless its function is pegged 
in the control board for that par- 
ticular event in the operating 
cycle of the machine. 

When it is necessary to follow 
one event very closely with a sec- 
ond one, the trip-dog for the sec- 
ond event is set in a different T-slot 
and will actuate its event even 
though the first-event trip-dog 
is still partially depressing its 
plunger. This arrangement serves 
to allow sufficient space between 
the trip-dogs to facilitate accurate 
setting. 

Templates, with only holes 
punched to program a specific job, 
can be superimposed over the 
Telematic panel. Cincinnati will 
provide either these or unpunched 
templates. Templates punched to 
program specific jobs can be stored 
to facilitate setup for reruns. 


Circle Item 578 on postcard, page 191 
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Root Automatic 
Drilling Machine 


An automatic drilling machine 
built by the B. M. Root Co., York, 
Pa., for drilling ball-bearing sepa- 
rators is said to have increased pro- 
duction more than 550 per cent. 
This machine is designed espe- 
cially to drill cages or separators 
for precision ball or roller bearings. 
It is completely automatic in op- 
eration and has adjustments to pro- 
vide for drilling separators in a 
wide range of sizes. The index 
mechanism is extremely accurate. 
Any number of holes can be ac- 
commodated by simply changing 
index-plates. 

All operations are performed 
hydraulically, including the rota- 
tion of the spindle. This allows 
extreme flexibility in selecting the 
proper spindle feeds and speeds 
for maximum production in drill- 
ing different materials. The push- 
button control station provides for 
independent operation of each mo- 
tion of the machine to facilitate 
setup. Interlocks prevent damage 
to the machine or parts. 

Silicon-iron-bronze separators re- 
quiring twenty-two holes, 0.718 
inch in diameter by 0.560 inch 
deep, are drilled accurately to 
depth at the rate of forty-five sepa- 
rators per hour. The previous pro- 
duction rate was only eight per 


Machine for automatically drilling ball-bearing separators 


hour. A better micro-inch finish 
was also given the ball pockets by 
the new machine. Bronze sepa- 
rators from 4 to 10 1/2 inches in 


diameter with a minimum width of 
11/16 inch can be drilled with a 
1 3/8-inch drill. 
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Ball- and Roller-Bearing Raceway Grinder 
The Bryant Chucking Grinder 


Co., Springfield, Vt, has an- 


nounced the availability of its 
1124-JY internal grinder. This ver- 
satile machine is designed for 
grinding ball--and_ roller-bearing 
raceways in outer bearing races 
and straight bores in inner bearing 
races ranging from 1 inch to 20 
inches in diameter. The change- 
over from one job to another can 
be accomplished quickly. 

Work parts are held in a shoe 
type centerless fixture which incor- 
porates a rotary electromagnetic 
chuck having a 21-inch magnetic 
driver with eighteen adjustable 
pads. The machine shown here is 
equipped with a special wheel-face 
dresser which trues the wheel for 
simultaneous plunge grinding of 
both the inner faces and bore in 
roller-bearing outer races. A radial 
diamond-holder forms the wheels 
used for raceway grinding. 

Circle Item 580 on postcard, page 191 


Bryant internal grinder designed for 
processing bearing raceways 
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Buhr Combination Machine 
Designed for Processing 
Truck Flywheel Housings 


The simple, compact Economatic 
shown in Fig. 1 was built from 
standard components by the Buhr 
Machine Tool Co., Ann Arbor, 
Mich., for the machining of truck 
flywheel housings. This simple, 
shuttle type unit shows how low- 
production processes can be em- 
ployed to reap the benefits of auto- 
mation without investing money in 
expensive equipment. The machine 
automatically drills, chamfers, and 
taps a series of holes, first on one 
side and then on the other side of 
the housing—all with a single hy- 
draulic feed unit. To accomplish 
this, the part is mounted on an 
indexing table, as shown in Fig. 2. 
The indexing table is then shuttled 
through the machine. After the 
holes on one side of the part are 
drilled, chamfered, and tapped, 
the table automatically indexes 
180 degrees and shuttles back to 
the first station. The table then 
goes through again to permit drill- 
ing, chamfering, and tapping the 
holes on the other side of the part. 
The machine thus performs six sets 
of operations although it has only 


Fig. 1. Combination shuttle-dial machine designed by Buhr Machine Tool Co. 
which performs six sets of operations with a single hydraulic unit 


three stations. Although only one 
hydraulic feed unit is used, there 
is automatic changing of strokes for 
drilling, chamfering, and tapping. 

Because standard components 


are used in simple combinations as 
in transfer machines, this equip- 
ment can be easily converted to 
meet part design changes or to 
process an entirely different part. 
Several simple time-tested tech- 
niques have been combined in its 
design so that it operates auto- 
matically even though the produc- 
tion rate is low. 

Work-pieces are drilled in the 
same station where they are man- 
ually loaded and clamped in the 
simple fixture. They are then suc- 
cessively positioned in the cham- 
fering and tapping stations by 
movements of the shuttle. Since 
four bracket holes are required on 
each side of the housings, the 
work-piece has to be turned 180 
degrees in the horizontal plane to 
present the second side to the tool- 
ing. Referring to Fig. 2, tools, in 
groups of four, are fed from the 
right and enter the part as it stops 
at each machining station. In the 
foreground are shown, from left to 
right, a pin that pulls the index- 
pin on the dial, the rotating slip 
coupling that rotates the dial table, 


Fig. 2. Work-pieces are held in a sim- 
ple fixture mounted on an index-table 
which in turn is mounted on a shuttle 
of the Buhr machine shown in Fig. 1 
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and a shot-pin that locates the 
shuttle in Station 2. 

After one set of holes is com- 
pleted, the index-pin is automati- 
cally withdrawn from the index- 
table and the table is rotated 180 
degrees by the rack-driven slip 
coupling engaged with the shaft 
of the dial. After the table is ro- 
tated, the index-pin is re-engaged 
and the shuttle returns against 


positive stops in Station 1. The 
machining cycle is repeated as the 
shuttle again carries the work- 
piece past the tools. At Station 3, 
after the taps have been with- 
drawn, the table is rotated back 
to its initial position and the shut- 
tle returns to the load-unload posi- 
tion. The complete automatic cycle 
time is 1 4/5 minutes. 

Circle Item 581 on postcard, page 191 


Three-Way Balance Milling Machine for 
Processing Connecting-Rods 


The Snyder Corporation, De- 
troit, Mich., has developed a three- 
way precision balance milling ma- 
chine that weighs and machines 
automotive connecting-rods to a 
plus or minus 1/16-ounce weight 
tolerance at a production rate of 
313 parts per hour. The extreme 
precision in weight of parts pro- 
duced on this equipment is the 
result of an_ electronic-memory 
weighing system that accurately 
controls the depth of feed of the 
machining units; and a method of 
providing electrical compensation 
in the depth control of a drill spin- 
dle. This electrical-compensation 
system accurately allows for vari- 
ation in metal removal caused by 
the point of the drill. 

The machine consists essentially 


of three Snyder standard machin- 
ing units mounted on a one-piece, 
three-way base. Two of the units 
oppose each other and each car- 
ries _ single-spindle _hollow-mill 
heads driven by 3-hp motors. The 
third unit operates at right angles 
between the other two opposed 
units. It carries a single-spindle 
drill head driven by a 3-hp motor. 
Two weighing scales simultane- 
ously weigh each end of the con- 
necting-rod and set up a memory 
system that controls the depth each 
spindle must feed to remove the 
correct amount of metal. The 
weighing scales are conveniently 
mounted on a base at the side of 
the machine. 

During the machinging opera- 
tion, a connecting-rod is clamped 


in a stationary position. The op- 
posed hollow-mill units remove 
stock from the bosses on each side 
of the crank end of the part while 
the other unit drills a hole in one 
side of the boss on the wrist-pin 
end. 

A connecting-rod to be preci- 
sion-weighed and machined is first 
placed on the weighing scales. It 
is then removed from the scales 
and loaded into the fixture on the 
milling machine. The cycle buttons 
are then pressed, causing the part 
to be clamped and the machining 
functions of all three machining 
units to be initiated. Each unit 
rapid-advances and feeds against 
stops. Hydraulic cylinders cause 
the stops to retract and the unit to 
feed a cutting tool into the part 
until an electronic balance is 
achieved between the depth con- 
trol of the unit and that of the 
memory system. Any unit that is 
required to feed past the minimum 
part-machining dimension goes 
into an emergency return and 
causes a light on the machine-con- 
trol panel to indicate that a part 
is being rejected. Since the mem- 
ory system in the weighing scales 
enables a reading to be stored for 
the machining operation, a part 
can be weighed while the preced- 
ing one is being machined. 

Circle tem 582 on postcard, page 191 


Snyder connecting-rod balance milling machine that enables parts to be produced to close weight tolerances 
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Huge press built for Hidraw forming process by the 
Hydraulic Press Mfg. Co. 


H-P-M Press for “Hidraw” Forming Process 


The largest press ever built for 
the “Hidraw” forming process was 
completed recently by the Hy- 
draulic Press Mfg. Co., Mt. Gilead, 
Ohio, a division of Koehring Co. 
It has a 7500-ton downward-acting 
slide with a 60-inch stroke and is 
equipped with a 6750-ton die cush- 
ion which has a 26-inch stroke. The 
pressing area is 72 inches by 144 
inches. Maximum closing speed to 
the work and the return speed is 
at the rate of 600 inches per min- 
ute. Pressing speed to full tonnage 
capacity is from 4 1/2 to 47 1/2 
inches per minute. 

The press is powered by the 
H-P-M_ closed circuit “Fastra- 
verse” system with full electro- 
hydraulic servo controls, including 
all conventional type control plus 
regulation of die-cushion pressure 
to the pre-set pressure-position 
pattern. Every sequence of press 
operation and numerous safety de- 
vices are indicated by pilot lights 
on the control console. Actual 
positions of the main ram and die- 
cushion rams are shown at all times 
by meters on the control console. 

In the event of power failure or 
loss of hydraulic pressure, a safety 
device stops the press slide. 

Electrohydraulic servo-con- 
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trolled work-loading tables are part 
of the press equipment. Several of 
these tables are used for loading 
and unloading the work by em- 
ploying an overhead crane. Cur- 
rent production dies are mounted 
on the tables which are used as 
needed and are moved to and from 
their storage racks to the press by 
a carriage which travels on tracks. 
This carriage also acts as a base 
for the loading table while it is in 
use. Sequencing of the table move- 
ments in and out of the press is 
completely automatic and is part 
of the press cycle. Pilot lights on 
the console show the operating se- 
quence of the table and press. 

The design of the hydraulic sys- 
tem makes it possible to isolate 
any one of the pumps from the 
hydraulic circuit by means of a 
push-button on the operating con- 
sole. Also, the functional operation 
of two pumps can be interchanged. 

The over-all height of the press 
is 47 1/2 feet with 15 feet below 
and 32 1/2 feet above floor level. 
It weighs approximately 1,500,000 
pounds and takes approximately 
5000 gallons of hydraulic oil for 
operation. Total connected horse- 
power rating is 1610. 
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Ther-Monic induction heater for brazing work 
built by Induction Heating Corporation 


Portable Induction Heater 


Work-heating coils can now be 
brought to the work up to a dis- 
tance of 50 feet from the generator 
with a remote-operated, dual-out- 
put induction heater introduced by 
the Induction Heating Corpora- 
tion, Brooklyn, N. Y. This portable 
unit can be applied to a wide 
range of work. It makes it possible 
to bring the heating coils to the 
work, in contrast to conventional 
procedures where the work has to 
be brought to the work-heating 
coil. The mobility of the coils is a 
particularly desirable and valuable 
feature where the work-pieces are 
large, cumbersome, unwieldly, or 
immovable. 

The first units were especially 
designed for and currently are in 
full-scale production service at 
major aircraft manufacturing 
plants, for brazing fuel and hy- 
draulic lines and fittings inside the 
bodies of airplanes. The induction 
unit and its accessory equipment 
are shock-mounted on a rugged, 
mobile platform, and can be towed 
to the place of operation at speeds 
up to 15 mph. 

The Ther-Monic unit comes com- 
plete with dual-output station and 
required controls for accessory 
equipment and each remote sta- 
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tion. Two flexible, low-loss, high- 
frequency coaxial cables furnish 
power to two work-heating coils in 
different parts of the plane—per- 
forming alternately, each handled 
by its own operator. When the 
brazing operations in various sec- 
tions of the plane are completed, 
the gear is readily moved on to 
do its work in the next plane on the 
production line. Only the input 
power cable must be disconnected 
before moving the entire unit to 
the new position. 

The remote-control stations are 
of the pendent type and are lo- 
cated alongside the operator for 
convenience when in use. Electrical 
interlocks on each coil prevent 
concurrent operation, and an in- 
dicator light shows which coil is 
in use, 

The fuel and hydraulic lines cur- 
rently being brazed by Ther- 
Monic’s portable unit are stainless 
steel and vary from 1/2 inch to 
3 1/2 inches in diameter. High- 
quality, scale-free joints are as- 
sured by the application of inert 
atmosphere from the gas tanks car- 
ried on the heater’s mobile plat- 
form. 
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Production and Toolroom 
Honing Machine 


A Model “J2” honing machine, 
designed for production runs, as 
well as toolroom work and salvage 
operations, has been announced 
by the Superior Hone Corpora- 
tion, Elkhart, Ind. It provides in- 
finitely variable spindle speeds 
from 225 to 525 rpm or an optional 
range of 450 to 1050 rpm and is 
powered by a 1/2-hp, 110-volt, 
60-cycle, single-phase motor. 

The complete drive, motor, and 
coolant tank are enclosed in the 
heavy steel base, the cover of 
which is louvered to permit ade- 
quate ventilation. Also featured 
are a tray top, sealed ball-bearing 
spindle, splash guards, and anti- 
svlash screen located in the cool- 
ant tray. 

The 14-gallon coolant tank is 
removable for easy cleaning. All 
wiring connects to the main out- 
let box so that but one extension 
cord is required. Optional equip- 
ment includes a dial indicator, 
full-width extension tray, and filter 
tray with three settling baffles and 
burlap filter. 

Circle Item 585 on postcard, page 191 


Dickerman Self-Contained 
Stock Straighteners 


A line of stock straighteners 
available in six models has been 
introduced by the H. E. Dicker- 
man Mfg. Co., Springfield, Mass. 
Enclosed in a steel cabinet base 
and capable of 20 to 80 feet per 
minute stock feed, the new units 
hold stock at a height of 40 inches 
from the floor and occupy a floor 
space only 17 by 22 inches. 

This stock straightener handles 
coiled stock 4 to 10 inches in 
width and 0.020 to 1/8 inch in 
thickness. It is available with 
five or seven straightening rolls 
and with motor ratings of 1/2 to 1 
hp. The straightener is completely 
self-contained within its own roll- 
about cabinet which is easily port- 
able from one press to another. 

Each model has variable-speed 
control which permits setting the 
operating speed at the most suit- 
able point for automatic feeding 
of the press. Models are also 
equipped with two motor-driven 
pinch rolls which drive all lower 
rolls. Upper straightening rolls are 
individually adjustable. 

Circle Item 586 on postcard, page 191 


Honing machine announced by Superior Hone Corporation Stock straightener introduced by H. E. Dickerman Mfg. Co. 
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Torc-Pac press of 60-ton capacity 


Clearing Tore-Pac 


O.B.1. Press 


Clearing Division of U. S. Indus- 
tries, Inc., Chicago, IIl., has re- 
cently added a 60-ton capacity 
machine to its present line of Torc- 
Pac open-back, inclinable presses, 
formerly available only in 
and 45-ton sizes. These presses are 
built on the “modular” principle, 
that is, each press is composed of 
three basic units consisting of the 
frame, drive, and head. Because 
these units are completely inter- 
changeable, they are being used to 
solve many problems of mainte- 
nance and obsolescence. As an ex- 
ample, a replacement drive can 
serve as a standby unit for an en- 
tire shop full of presses. 

With regard to obsolescence, the 
drive and head units (which com- 
prise all parts of the press except 
the frame and the base) can be 
used in any special press applica- 
tion. One manufacturer has _ in- 
stalled a Tore-Pac drive and head 
on a girder in his building in order 
to accomplish an operation where 
a normal press could not be used. 

The 60-ton Torc-Pac press, like 
its smaller predecessors, has a 
unique air-friction clutch in which 
bronze friction plates are used 
rather than conventional asbestos- 
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neoprene type liners. The friction 
plates operate in a sealed-in-oil 
enclosure. The oil is used, not 
merely to lubricate and dissipate 
heat, but to absorb the shock of 
the “pick-up” load during engage- 
ment. When the clutch is engaged, 
oil is momentarily trapped _be- 


tween the moving and stationary 
clutch and brake plates. The sud- 
den closing of these plates places 
the oil in “shear.” Before it can 
escape completely, the oil starts 
the engagement of the clutch—or 
conversely, the setting of the brake. 
Circle Item 587 on postcard, page 191 


Koepfer Rack-Cutting Machines 


The Cosa Corporation, New 
York City, has recently added two 
Koepfer rack cutters to its line of 
specialized automatic production 
equipment. These machines are 
designed to produce racks for all 
types of office, tool, and scientific 
machinery—from simple typewrit- 
ers to complicated electronic com- 
puters. 

Two models are available: the 
205 and the 210. Model 210 has a 
larger cutting-length capacity. A 
second cutting head may be added 
at any time to double production 
rates. Various cutting tools are 
available, from a single to a gang 


of annular form cutters. Cycling is 
precise and automatic. Plunge 
cutting, climb milling, dimen- 
sional milling, traverse feed, and 
infeed are automatically controlled 
through a built-in selector panel. 
Skip milling is done through a spe- 
cial cam mechanism. The built-in, 
quick-set indexing device is said to 
be extremely accurate. 

Fast traverse of the cutting 
heads and the work-table, to- 
gether with the combination of 
plunge-longitudinal feed, reduce 
the cutting cycle to a minimum. 
Spindle speeds are adjustable from 
80 to 645 rpm. 


Rack-cutting machine introduced by the Cosa Corporation 





Work-table surfaces are slanted 
30 degrees to simplify setting up 
and disposal of chips and coolant. 
They are wide enough to take sev- 
eral work-pieces at one time. The 
cutting head swivels 20 degrees to 
either side of the line of traverse 
to produce skew racks. 


The maximum cutting length on 
the 205 model is 20 inches and on 
the 210 model, 40 inches. Maxi- 
mum cutting width is 4 inches. 
Rack teeth up to 6 diametral pitch 
can be cut in steel and up to 5 
diametral pitch in cast iron. 
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Horizontal Barrel-Finishing Machine 


An extremely rugged horizontal 
barrel-finishing machine named the 
“Finishmaster” is being manufac- 
tured by the Baird Machine Co., 
Stratford, Conn. This machine has 
1/4-inch steel plate on the frame 
and requires a floor space of only 
5 square feet. 

The lightweight doors of armor 
plate can be lifted by hand and 
all loading and unloading equip- 
ment can be carried over the top 
of the machine since it is less than 
4 feet high. The barrel guard 
swings out of the way to make the 
opening aceessible for loading. 

The controls on the Finishmas- 
ter are at the front of the unit, 
making it possible to place ma- 
chines side by side. A lifting plate 
under the drive unit permits the 
entire machine to be raised with a 
fork-lift truck and moved to any 
location desired. A variable-speed 
drive provides barrel speeds be- 
tween 8 and 24 rpm for finishing 
any material. A built-in brake mo- 
tor holds the barrel in position, 
and a limit switch permits jogging 
but not running of the barrel when 
the guard is raised. 


Baird ‘Finishmaster’’ compact barrel-finishing machine 
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Standard equipment includes an 
automatic timer, an automatic 
pressure-relief valve in the cover, 
barrel-speed controls, and a drive 
with helical-gear speed reducer. 
Circle Item 589 on postcard, page 191 


Balancing Instrument 


The Morehouse Machine Co., 
York, Pa., has announced that re- 
design of its calibrating and 
weighing system balancing instru- 
ment has resulted in a new stand- 
ard of performance and stability. 
An extremely sensitive miniature 
cam, spring-loaded for positive ad- 
justment, has replaced a_poten- 
tiometer as the zero-adjustment 
device. This device is said to elimi- 
nate undesirable phase-relation- 
ship effects which may occur when 
using the potentiometer in a phase- 
sensitive instrument. The zero ad- 
justment also eliminates an alge- 
braic subtraction in obtaining the 
proper reading. A vacuum tube 
and Morehouse proving ring are 
used with the instrument which 
operates on 110 volts. 
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Standard Steel City Model TE-10 
bench-mounted tensile tester 


Tensile Testing Machines 


Two completely new tensile 
testing machines will be exhibited 
at the Metal Show by Steel City 
Testing Machines, Inc., Detroit, 
Mich. One is a_ bench-mounted 
model (illustrated) and the other 
is a portable unit. Both of these 
testing machines have several sizes 
and styles of specimen-holding 
jaws that cover a wide range of 
flat and cylindrical specimens. 
Capacities of these models range 
from 1000 to 40,000 pounds. 


Circle Item 591 on postcard, page 191 
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Calibrating and weighing system balancing instrument 
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Stock Thickness Gaging and 
Recording Instrument 


The Sheffield Corporation, Day- 
ton, Ohio, a subsidiary of Bendix 
Aviation Corporation, has devel- 
oped a pneumatic gage recorder 
for laboratory and production in- 
spection work that charts thickness 
deviation simultaneously with the 
gaging of sheet stock. This equip- 
ment detects and records high and 
low spots in steel, aluminum and 
plastic sheets, missile skins, and 
precision stampings. 

According to present industry 
practice, gaging the thickness of a 
5-foot-long sheet with a mechani- 
cal gage at 1/2-inch intervals 
along the theoretical center line 
and the recording of plus and 
minus deviations from the nominal 
size require 120 gage adjustments, 
120 gage readings, and 120 sepa- 
rate listings of deviation signs and 
multiple numbers. After this has 
been done, the profile chart or size 
certificate must still be manually 
prepared. 

With the pneumatic gage re- 
corder illustrated, no gage adjust- 
ments or hand-written figures are 
required. The operator simply 
moves the size-sensing element 
along the sheet, or moves the sheet 
through the gage head, and the size 
deviation is automatically charted 
on a 4-inch-wide strip chart. Chart 
travel is either intermittent or con- 
tinuous, being operator-selected by 
means of a switch. With the index 
drive, approximately  1/8-inch 
length of chart is required for each 
gage reading. Standard chart 
speeds are 1, 2, or 6 inches per 


Sheffield pneumatic gage recorder for checking stock thickness 


minute or 9 inches per hour. Other 
chart speeds are available on spe- 
cial order. 

Both contact and _ noncontact 
air-gage tooling can be used with 
the pneumatic gage recorder which 
offers a full scale tolerance range 
from +0.0003 to +0.040 inch with 
proper tooling. Because the instru- 
ment accommodates interchange- 


able tooling, internal as well as 
external dimensions can be in- 
spected. A  two-dimension unit 
with two scribing pens is also avail- 
able. The combination air-gage 
recorder can also be used with 
spindles for checking bores and 
with fixtures for charting various 
dimensions. 
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Zagar Machine Equipped to Process Brake-Wheel Cylinder 


Thirteen different jobs, all with 
different hole patterns, are drilled, 
countersunk, reamed, and tapped 
with the same four heads on a 
machine announced by Zagar, Inc., 
Cleveland, Ohio. This unusual set- 


up is accomplished by having 
three different sub-plate-mounted, 
removable tables. Each table has 
five stations—four working and 
one load-unload. Four parts are 
loaded in a jig at each station. 


Brake-wheel cylinder processing machine announced by Zagar, Inc. 
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The station sequence is: (1) drill, 
(2) drill and countersink, (3) 


ream and spot-face, and (4) tap, 
by individual lead-screw for close 
depth. In all, sixty-one holes are 
processed. 

Ordinarily more heads and sta- 
tions would be required to process 
this number of holes, particularly 


where such close center machining 
is necessary. Heads are fed by a 
71/2-hp, 10-inch stroke Zagar 
unit. The cycle is completely au- 
tomatic, with manual loading and 
unloading. Production for this ma- 
chine is at the rate of 700 pieces 
per hour. 

Circle Item 593 on postcard, page 191 


Heavy-Duty Hydraulically Driven Band Saw 


The Machine Tool Division of 
Kalamazoo Tank & Silo Co., Kala- 
mazoo, Mich., has announced the 
addition of a completely hydraulic, 
heavy-duty machine to its line of 
horizontal band saws. This Model 
14A band saw, called the “Big K,” 
is said to offer exceptional cutting 
capacity at comparatively low tool 
cost. It incorporates a number of 
completely new developments 
which include: (1) hydraulically 
driven blade that instantly and 
automatically varies torque with 
changes in cutting conditions; (2) 
clockwise blade rotation to reduce 
tooth shock when entering the 
work-piece, thereby increasing 
blade life and reducing tool cost; 
(3) positive cutting pressure main- 
tained at all times at a selected 
constant rate; (4) convenient 36- 
inch machine height which reduces 


operator fatigue by eliminating 
bending and stooping; and (5) 
large 14- by 24-inch rectangular 
capacity. 

Other features include: dual 
movable vise jaws; adjustable 
blade tension, vise jaws, and cut- 
ting pressure; grooved blade 
wheels for different blade widths; 
double opposed rotary blade- 
cleaning brushes; a center cutting 
position; and a Timkenized-bear- 
ing pivot bar. 

To permit quick adjustment of 
blade tension, frame feed, and 
blade speed, all controls are 
grouped at a central control con- 
sole. The console is stationed at a 
comfortable working height so that 
the operator is kept safely away 
from the moving frame and blade 
of the band saw. 

Circle Item 594 on postcard, page 191 


Hydraulically driven band saw announced by Machine Tool Division 
of Kalamazoo Tank & Silo Co. 


Davis boring head with radial feed 


Boring Heads for Small- 
Diameter Work 


Three continuous-feed facing 
heads for small-diameter boring, 
facing, turning, counterboring, 
back-facing, grooving, and cham- 
fering operations featuring unin- 
terrupted radial feed and extreme 
accuracy are being manufactured 
by the Davis Boring Tool Division, 
Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis. Designed 
for use with all types of rotating- 
spindle machines, these facing 
heads cover a range of diameters 
from 7/16 inch (with a pencil bor- 
ing tool) to a recommended maxi- 
mum of 25 inches. Cutting diam- 
eter is controlled by the operator 
or by adjustable feed stops which 
may be pre-set accurately to re- 
quired diameters. Radial feed is 
adjustable to 0.0001 inch or finer. 

These compact, rigid tools have 
bodies 4, 6, and 10 inches in di- 
ameter. They are available with 
standard or special shanks for 
spindle mounting or with flange 
adapters for sleeve mounting. 
Other design features include: an 
adjustable safety clutch which re- 
leases under overload; a clamping 
screw for fixed-slide operations; 
and a manually operated rapid 
traverse for the slide. 

The feed rate of the 4-inch head 
is 0.0055 ipr (inch per revolution) 
with total slide travel of 1 1/4 
inches. Maximum recommended 
cutting diameter is 10 inches. 

The 6-inch head feed rate is 
0.005 ipr, with a total slide travel 
of 2 inches. The tool-bar diameter 
is 11/2 inches and the maximum 
cutting diameter, 18 inches. 
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The 10-inch head is offered with 
a standard feed rate of 0.0074 inch 
and optional feed rates of 0.0055, 
0.0089, and 0.0148 ipr. Total slide 
travel is 4 inches. 
Circle Item 595 on postcard, page 191 


Universal drilling and tapping head 


**Knuckle-Head”’ Drilling 
and Tapping Head 


The Ettco Tool & Machine Co., 
Brooklyn, N.Y., has added a Model 
1100 “Knuckle-Head” to its line 
of universal ball-joint adjustable- 
spindle drilling and tapping heads. 
This head can be operated with 
from two to eleven spindles. It 
converts any single-spindle drill 
press into a high-production, mul- 
tiple-spindle machine. Easily in- 
terchangeable Ettco faceplates 
adapt this head for either drilling 
or tapping up to 5/16-inch holes 
in steel. The spindles can be set to 
any hole pattern within a working 
area of 6 by 12 inches. 

These heads are ideal for short- 
or medium-run work and can be 
operated at top speed in either 
direction without vibration regard- 
less of spindle location. One-shot 
lubrication insures smooth running 
and long wear. Each head is un- 
conditionally guaranteed for work- 
manship, materials, and perform- 
ance. Guide bushings are provided 
in the gear case for extra rigidity 
and alignment when guide rods 
are required. Aluminum templates, 
jig-bored to requirements, can be 
supplied instead of spindle-locat- 
ing arms when a fixed-spindle set- 
up is desired. 
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Wales-Strippit Fabricator 


Wales-Strippit, Inc., a unit of 
Houdaille Industries, Inc., Akron, 
N. Y., is introducing a deep-throat 
model of its Strippit Fabricator at 
the National Metal Exposition. 
Designated the “Super 30 Fabri- 
cator,” this machine is a single- 
station, high-speed punch press 
with a throat depth of 30 inches. 
For straight-line punching, it will 
handle a 30-inch-wide work-piece 
of any length, utilizing the Strip- 
pit multiple-stop gaging system. 
For production punching with the 
Strippit Duplicator, its maximum 
work size is 25 by 30 inches. 

Hole-punching capacity ranges 
from a 3 1/2-inch hole in 16-gage 
mild steel to a 1/2-inch hole in 
1/4-inch mild steel with a tolerance 
of plus or minus 0.005 inch. It 
will handle 90-degree corner 
notching work up to 5 by 5 inches 
in 16-gage mild steel as well as 
rectangular, radii, V- and special- 
shaped edge notches. The machine 
will do straight-line nibbling and 
contour shearing at 165 strokes per 
minute with a capacity of 1/8 inch 
in mild steel. A single switch per- 
mits instant change-over from 
single-stroke punching to nibbling. 
The fabricator features the Strip- 
pit quick-change punch and die 
system. 


On the adjustable table of the 
machine illustrated are the two 
tool-holders and corresponding 
dies. At the left is shown the 
holder for punching holes up to 
1 1/4 inches in diameter and on 
the right, the holder for punching 
holes larger than 1 1/4 inches and 
up to and including 3 1/2 inches in 
diameter. 

Among other outstanding fea- 
tures of the machine is the new 
electric head that controls the op- 
eration of the ram. 

In addition to the electric head, 
the fabricator features an adjust- 
able table, which permits the use 
of pedestal dies to enable the op- 
erator to punch holes in angles, 
shapes, and formed parts. An im- 
portant accessory for the fabri- 
cator is the Strippit Duplicator 
which can be built in as an integral 
part of the machine. The Dupli- 
cator works on the pantograph 
principle and utilizes a template 
for production-run punching of 
sheet-metal parts or printed circuit 
boards. With the addition of an- 
other accessory, called the Dupl- 
O-Scope, the Duplicator can also 
be used to make templates from 
drawings, layouts, or sample parts. 
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“Super 30 Fabricator” introduced by Wales-Strippit, Inc. 
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Technical-ities 
By John S. Davey 


The choice between 
a cap screw and 
socket head screw 


If you have the choice, make it 
a socket screw when you have 
a space problem, but choose the 
cap screw for more holding 
power per dollar. 

No question that you should 
apply socket screws in coun- 
terbored holes; and that you 
can clear tight spaces. What 
you can’t do is utilize the full 
strength of the alloy needed 
for the socket head. And re- 
member, strength of a connec- 
tion depends on how you pre- 
load the fasteners, and not on 
the strength of the fastener 
material alone, 


THE HANDICAPS OF ONE 


Internal wrenching rarely de- 
velops as much torque as 
needed for proper preloading. 
And if high torque is devel- 
oped, the smaller bearing area 
of the socket head tends to 
crush the surface on which it 
bears rather than increase ten- 
sion or preload. 


THE ADVANTAGES 
OF THE OTHER 


If you design to take advan- 
tage of heat treated cap screws 
of SAE grade 5 quality, you'll 
get a stronger connection at 
lower cost. These standard fas- 
teners have ample bearing and 
wrenching surfaces, can be 
torqued right up to yield 
strength. They also cost less 
than the alloy fasteners. 








New TENSILOCK’ Screws 
lock tighter 


seat tighter, 
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RB&W’s TENSILOCK fasteners 
feature ratchet-like teeth formed at 
an angle which cuts driving effort 
yet which enables the teeth to bite 
in firmly and give an improved grip 
against back-off. 

In addition, a circular groove in 
the integral “washer” permits the 
flange to flex upon tightening, and 
helps maintain tension in the fas- 
tener and pressure on the teeth. 


IMPROVED TENSION 
TO TORQUE RATIO 


With reduced friction under the 
head, the new tooth design has en- 
abled more of the wrenching torque 
to be used to develop tension and 
less to overcome friction. Since the 
flange flexes, it allows the screw to 
bear solidly on its seat. All of the 
high strength capabilities of these 
heat-treated one-piece fasteners can 
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Graph shows example of on-torque and off-torque rela- 
tionship. It takes more torque to loosen than to tighten. 


RB&W’s new TENSILOCK screws, the toothed fasteners 
with high tensile locking, are identified by six radial 
dashes on flange. 


Head has integral washer face with teeth that lock fas- 
tener to surface. Circular groove allows flange to flex 
and seat to bear solidly on surface. 


now be attained for a stronger 
assembly. 


MORE LOCKING POWER 
Tensilock screws need up to 40% 
more off-torque than on-torque. 
Combining this feature with the 
higher residual tension, and the dia- 
phragm action of the integral 
washer face, these fasteners give 
superior locking and holding power 
for permanently tight, strong joints 
... even under severe vibration and 
cyclic temperature changes. 

Now available in limited range of 
screw types (not in flat head), and 
in various nut sizes. For details, 
write Russell, Burdsall & Ward Bolt 
and Nut Company, Port Chester, 
New York. 


* Trade Mark Pat. applied for, 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill; Los Angel Calif. Additional 


sales offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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NEW CATALOGUES 





MOTOR DRIVES—Reeves Pulley Division, 
Reliance Electric & Engineering Co., 
Cleveland, Ohio. 96-page catalogue M- 
592, explaining the wide assortment of 
styles, modifications, and accessories avail- 
able in the complete line of the company’s 
mechanical variable-speed ‘‘Motodrives.”’ 
It includes construction features, specifica- 
tions, and speed and rating tables. Copies 
are available free by writing On your 
company letterhead to Reeves Pulley Di- 
vision, Reliance Electric & Engineering 
Co., 1015 N. Wilson St., Columbus, Ind. 


WELDING WIRES—Air Reduction Sales 
Co., a division of Air Reduction Co., Inc., 
New York City. 84-page revised edition 
(Form ADC 873A) of the company’s Air- 
comatic ‘‘Welding Wire Pocket Guide,” 
including the latest information on Airco’s 
complete line of gas-shielded metal-arc 
welding wires, including data on the im- 
proved A675 steel wire, and the new 
A666 steel and A556 aluminum. It con- 
tains technical information such as chemi- 
cal composition, mechanical properties, 
and operating procedures, as well as wire 
diameters and packaging data. ....501 


CHECK VALVES—Parker-Hannifin Cor- 
poration, Parker Hydraulics Division, 
Cleveland, Ohio. Catalogue sheets 1517- 
Al2 and 1517-AB, describing two new 
models of steel hydraulic check valves. 
Both are the spring-loaded cone type and 
for in-line installation. Model VCL-F has 
“Triple-lok” flare ends for connecting JIC 
37-degree flared tubing. Size range is 
from 3/8-inch through 1 1/4-inch out- 
side-diameter tubing. Medel VCL-P has 
female pipe-thread ports ranging from 
1/4-inch through 1 1/4-inch |.P. sizes. 


CUTTING TOOLS — Disston Division, 
H. K. Porter Co., Inc., Philadelphia, Pa. 
Four catalogue sections featuring indus- 
trial saws and cutting tools. Heading the 
list of two-color catalogues is the 32-page 
solid and inserted-tooth circular-saw sec- 
tion. It includes a section on proper selec- 
tion of a saw, proper selection of saw 
gage and number of teeth, and lists the 
most popular tooth styles for various types 
of saws. The catalogue sections are avail- 
able singly or in combination at no 
charge. 


FOUNDRY SAFETY—Gray Iron Founders’ 
Society, Inc., Cleveland, Ohio. Booklet 
entitled ‘Starting A Safety Program.’’ The 
10-page booklet is intended to encourage 
foundry managers to “‘sell’’ the need for 


improved foundry safety in their own or- 
ganization, and then to show them how 
to “‘get going’ on a sound and effective 
program. The booklet will be a running 
mate to “How You Can Work Safely,”’ 
another manual issued by the society for 
use by shop employes. ........... 504 


SPECIALTY STEELS — Carpenter Stee! 
Co., Reading, Pa. 40-page bulletin, a 
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guide for buyers of specialty steels, con- 
taining detailed information on tool and 
die steels; stainless steels; high-tempera- 
ture alloys; electronic, magnetic, and 
electrical alloys; special-purpose alloy 
steels; tubing and pipe; and fine-wire 
specialties. Included in the booklet is a 
tool-steel selector chart which provides a 
system of matching tool steels without 
resorting to ‘‘cut-and-try’’ methods. 505 
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SUPERALLOYS—Kelsey-Hayes Co., Met- 
als Div., New Hartford, N. Y. Two bulle- 
tins, covering performance data on vac- 
uum induction-melted Udimet 700 and 
Udimet 41 superalloys. Each bulletin 
includes: alloy description and chemical 
composition, physical contents, tables 
and charts on mechanical properties, iso- 
stress curves, and information on heat- 
treatment and finishing. 


MANUAL PRESS CONTROLS — Micro 
Switch, Freeport, Ill. Catalogue 65b, re- 
vised and expanded to give more appli- 
cation data and helpful ordering infor- 
mation. It telis how Micro Switch ‘Trip 
Control’’ can be easily applied to manu- 
ally operated stamping machines, air 
presses, riveters, press brakes, shears, 
welders, paper cutters, etc., to make them 
safer and more productive. ....... 507 


MOISTURE DAMAGE AND CORROSION 
PREVENTION—Corrosion Reaction Con- 
sultants, Philadelphia, Pa. Folder pre- 
senting an inhibitor that displaces and 
seals out water and moisture, protects 
metal surfaces against corrosion, and lu- 
bricates. Called CRC 2-26, this liquid 
formula has been especially developed 
for manufacturing and maintenance use 
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in the electrical- and electronic-equip- 
ment fields. 508 


BEARINGS—Kaydon Engineering Corpo- 
ration, Muskegon, Mich. Bulletin S-107, 
presenting the first extremely thin sec- 
tion bearing line to be available “‘off- 
the-shelf.’‘ Designated as the Kaydon 
‘‘Reali-Slim’’ “CP” bearings, the new 
line will include 90 sizes with from 4- 
to 12-inch bores at prices reduced up 
to 76 per cent below usual custom-pro- 
duction prices for similar bearings. . . 509 


O.B.1. PRESSES—Niagara Machine & 
Tool Works, Buffalo, N. Y. 28-page bul- 
letin 58N, presenting a redesigned line of 
Series A inclinable presses, featuring 
an exclusive multiple-point mechanical 
sleeve clutch. Performance test data on 
twenty-eight machines  single-stroked 
707,140,000 times are given as fact- 
and-figure proof of the design’s econom- 
ical performance. 51 


DRILL HEADS — Cleveland Pneumatic 
Industries, Industrial Sales Division, 
Skokie, Ill. Five new catalogue sheets, 
describing the complete series of Cleve- 
land multiple-spindle pneumatic Johnson 
drilt heads, illustrating in complete de- 
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tail design advantages, construction fea- 
tures, and dimensions, as well as listing 
recommended spindle sizes for various 
Ne re Fo ee 511 


SHEARS—Cleveland Crane & Engineer- 
ing Co., Wickliffe, Ohio. Catalogue No. 
2030-A, describing the line of Steelweld 
hydraulic shears with pivoted-blade ac- 
tion. The booklet provides construction 
details and specifications on the shears, 
which are available in all sizes for cutting 
metal in lengths to 30 feet and in all 
thicknesses to 2 inches. .......... 512 


DRAFTING TABLES—Stacor Equipment 
Co., Newark, N. J. Bulletin No. SU- 
620m featuring a new kind of drafting 
table made in France and distributed in 
the United States and its possessions ex- 
clusively by Stacor. Its design features 
Precision-engineered floating-board ac- 
tion so that it literally floats into any 
desired position and holds securely with- 
out wobbling. 


CONTOUR MACHINE—DOoALL Co., Des 
Plaines, Ill. Catalogue describing heavy- 
duty contour machines, the heaviest and 
most rugged of the three lines of sta- 
tionary table band machines recently re- 
designed in order to incorporate many 
new features. The catalogue describes 
these features and illustrates their appli- 
cation in typical shop work. ...... 514 


HEAT-EXCHANGER EQUIPMENT—Bab- 
cock & Wilcox Co., Tubular Products 
Division, Beaver Falls, Pa. Bulletin TB- 
421, describing all the attributes of 
B & W's new line of “’Lectrosonic”’ heat- 
exchanger tubes, demonstrating how 
quality-controlled manufacturing pro- 
cedures provide for good fit in tube 
sheets, ease of fabrication, and optimum 
fluid flow. 


“STOCK STRAIGHTNER”’—Dickerman 
Mfg. Co., Springfield, Mass. Folder de- 
scribing a new “‘stock straightner,’’ ex- 
plaining its essential features, such as 
portability from one press to another, 
deburring of shear-slit stock, variable 
speed for operating at most suitable 
speed of automatic press, etc. ..... 516 


UNIVERSAL GRINDING MACHINE— 
Heald Machine Co., Worcester, Mass. 
Bulletin 2-273A-1, describing design 
features, applications, specifications, and 
accessories of the company Model 273A 
universal internal-grinding machine, a 
high-precision grinder for internal, ex- 
ternal, and rotary surface grinding. 517 


PRESS BRAKES—Verson Aillsteel Press 
Co., Chicago, Ill. Catalogue describing 
the company’s line of hydraulic press 
brakes. It gives specifications on models 
ranging in capacity from 150 to 1800 
tons plus information on design details 
and photographs of typical models. 518 


OPTICAL EQUIPMENT—Keuffel & Esser 
Co., Hoboken, N. J. 25-page illustrated 
catalogue entitled ‘Optical Tooling and 
Industrial Alignment Equipment,’’ de- 
scribing the complete K & E line of 
equipment for production tooling, ma- 
chine alignment, quality control and in- 
spection—the largest line available. 519 


MACHINE REPAIR—Gohr Machine Re- 
building Co., Cleveland, Ohio. Brochure 
entitled ‘‘Repair, Rebuild, or Replace?’ 
giving information on how to draw the 
line between repairing and rebuilding, 
telling when you can get by with the 
one and when you need the other. . .520 


SPEED REDUCERS—De Laval Steam Tur- 
bine Co., Trenton, N. J. 32-page cata- 





logue featuring single-reduction worm- 
gear speed reducers with a high-load 
capacity thread form and utilizing high- 
strength materials. 21 


AIR STAKER—Cramer Controls Corpora- 
tion, Centerbrook, Conn. Brochure de- 
scribing an arbor press, which performs 
Pressing or staking operations independ- 
ently, or in combination. 52 


PRECISION BALLS—Industrial Tectonics, 
Inc., Ann Arbor, Mich. Bulletin BU-1, 
presenting the company’s line of preci- 
sion balls. It discusses raw ball materials, 
methods of manufacture, precision, fin- 
ish, sizes, and quantities. 


GRINDING AND POLISHING—Murray- 
Way Corporation, Birmingham, Mich. 
Brochure (Form 59-1), describing the 
company’s ‘“‘Micro-Polish Units’’ for 
grinding and polishing coils, blanks, and 
sheets in all materials. ... 


PRESSES—K. R. Wilson, Inc., Arcade, 
N. Y. Bulletin 5-B, containing details of 
the recently modernized KRW straight- 
side, single-action, hydraulic press line, 
which has been expanded to include a 
range of 25 through 1000 tons. ...525 


OVENS—Despatch Oven Co., Minneap- 
olis, Minn. Reference catalogue serving 
the needs of procurement personnel in 
the metal, electrical, chemical, and other 
industries. It gives basic information 
about laboratory ovens, pilot plant ovens, 
small-batch type production ovens, and 
furnaces. 


PRESS BRAKES—Niagara Machine & 
Tool Works, Buffalo, N. Y. Bulletin No. 
91, describing the company’s line of 
forty-four models of hydraulic press 
brakes. Featured is a selection chart, 
showing at a glance the essential differ- 
ences between mechanical and hydraulic 
brakes in use, tonnage, stroke, speed, 
accuracy and ram adjustment. ....527 


VALVES—Valcor Engineering Corpora- 
tion, Kenilworth, N. J. Booklet entitled 
“How To Specify Solenoid Valves,’’ show- 
ing how to eliminate the waste of time 
and money caused by “‘insufficient and 
incomplete specification of what the 
valve must do with what media, under 
what conditions, and for how long.” 528 


GRINDER—Landis Tool Co., Waynes- 
boro, Pa. Bulletin RP-59, describing and 
illustrating the company’s new “R 
Plunge’ production grinder, a_ single- 
purpose unit for use in plants where high 
production is required to extremely close 
tolerances, 


CAST-IRON SECTIONS — _ Ex-Cell-O 
Corporation, Detroit, Mich. Bulletin 
355913, describing how micron sections 
are machined square and parallel on out- 
side surfaces, saving machining time and 
eliminating welding. They are available 
in eight shapes and a practical range 
of sizes. 53 


ELECTRONIC GAGING—Radio Corpora- 
tion of America, Industrial and Automa- 
tion Division, Detroit, Mich. Brochure 
presenting electronic-gaging systems, 
giving complete description of such sys- 
tems and of each of the modules com- 
prising them. Typical applications are 
5 


ABRASIVE SAWS — Wallace Supplies 
Mfg. Co., Chicago, Ill. Catalogue describ- 
ing modular ‘‘Cut-Machining’’ units in 
four sizes of cutoff wheels: 16-, 18-, 20 
inch, as well as, for the first time, 26 
inch diameters. 5 


SAFETY SWITCH—American Electric 
Switch Division, Clark Controller Co., 
Cleveland, Ohio. Bulletin PL 250-ND, 
describing the company’s switch line, 
and featuring Type ‘“ND”’ safety switches 
designed for normal-duty industrial and 
commercial use. 


TOOL STEEL—Uddeholm Co. of Amer- 
ica, New York City. Booklet featuring 
their high-carbon, high-chrome, air- and 
oil-hardening tool steel, “‘Tri-Tung,’”’ a 
steel which is capable of great hardness, 
exceptionally good wear resistance, and 
manifests minimum distortion with air- 
hardening. 


DIE CUSHIONS—Verson Allsteel Press 
Co., Chicago, Ill. Catalogue describing 
the company’s line of die cushions— 
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pneumatic, hydropneumatic, and hydrau- 
lic types. Size and capacity data are 
given as well as information on typical 
die-cushion arrangements. 535 


HYDRAULIC EQUIPMENT—Groban Sup- 
ply Co., Chicago, Ill. 60-page catalogue 
presenting hundreds of newly manufac- 
tured and surplus industrial items. A 
special section is devoted exclusively to 
hydraulic equipment. Other sections deal 
with the diesel, automotive fields, etc. 


CUTTING TOOLS—Pratt & Whitney Co., 
Inc., West Hartford, Conn. Circular pre- 
senting splined milling cutters and arbors 
which accelerate stock removal rate, in- 
crease cutter life, and permit machining 
of high-strength alloys at conventional 
speeds and feeds. 537 
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MOTORS—Marathon Electric Mfg. Cor- 
poration, Wausau, Wis. Bulletin SB-182, 
describing a new line of direct-current 
motors and generators which feature in- 
terchangeability, rating for rating, with 
corresponding NEMA alternating-current 
induction motors. 53 


PROTECTIVE COATINGS — Bischoff 
Chemical Corporation, Hicksville, N. Y. 
Bulletin on ‘‘Thermo-Cote’”’ § strippable 
plastic coatings. It shows how easily tools 
and small metal parts are protected with 
a tough, transparent coating by dippin 

them in Thermo-Cote melt. ...... 53 


BORING-BARS AND HOLDERS—Globe 
Tools, Los Angeles, Calif. Catalogue 
sheet describing a complete line of bor- 
ing-bar holders and calibrated boring- 


bars, consisting of six sizes of holders 
and twelve sizes of bars, to fit lathes 
of 8- to 36-inch swing. It gives complete 
specifications and use features. ....540 


MULTIPLE-SPINDLE MACHINES—Sund- 
strand Machine Tool, Division of 
Sundstrand Corporation, Belvidere, il. 
Brochure describing a variety of multiple- 
spindle precision boring, drilling, and 
tapping machines. Typical performance 
data and specifications are given. . . 541 


SPEED REDUCERS—Link-Belt Co., Chi- 
cago, Ill. Booklet 2751, presenting in- 
formation on a complete line of 
helical-gear speed reducers. This book 
consolidates all of the company’s ex- 
panded line of “‘In-Line’’ speed reducers 
in a single catalogue. 542 


BORING MILLS—Cincinnati Gilbert Ma- 
chine Tool Co., Cincinnati, Ohio. Ilus- 
trated data sheet describing features and 
applications of the company’s “Tele- 
Vernier” optical measuring system for 
horizontal boring, milling, and drilling 
machines. 543 


BARREL FINISHING—Carborundum Co., 
Niagara Falls, N. Y. 36-page booklet 
detailing a seven-point system for scien- 
tifically controlled barrel finishing, en- 
titled ““CARBOtrol 7.” 544 


JIG AND FIXTURE COMPONENTS— 
Northwestern Tools, Inc., Dayton, Ohio. 
Catalogue No. 29, describing compo- 
nents for jigs and fixtures such as knobs, 
CO, Se NES 6s cae'teeaee sa 545 


SOCKET-SCREW STANDARDS—Stand- 
ard Pressed Steel Co., Jenkintown, Pa. 
Bulletin (Form 2338) describing the com- 
plete line of ‘‘Unbrako”’ standard socket- 
eee 546 
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POSITIONING SYSTEMS — Cincinnati 
Gilbert Machine Tool Co., Cincinnati, 
Ohio. Bulletin 759, describing automatic 
positioning systems for the company’s 
horizontal boring, drilling, and “ss 
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ALLOY—Titanium Metals Corporation of 
America, New York City. Bulletin dis- 
cussing heat-treatable titanium alloy, Ti- 
4A1-3Mo-1V, developed to meet the 
requirements of high-speed aircraft. 548 
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FACE SHIELDS—American Optical Co., 
Safety Products Division, Southbridge, 
Mass. Brochure presenting a variety of 
face shields with their many applica- 
tions, as well as fluids for keeping — 
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SPECIAL STEEL — United States Steel 
Corporation, Pittsburgh, Pa. Booklet en- 
titled ‘“‘How to Weld U. S. Steel’s ‘T-1’ 
Steel,’’ including “heat input calculator’ 
for use in welding this steel. ...... 550 
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MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use... take plenty of time 
to read the important material in 
each issue. 


TO: MACHINERY, 93 Worth Street, New York 13, N. Y. 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’S REFERENCE SECTIONS. 


(0 ONE YEAR @ $4.00 C1) TWO YEARS @ $7.00 (1 THREE YEARS @ $8.00 
(Deduct 5% from these prices if you send payment with your order) 


USE THIS HANDY 
ORDER FORM 

Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. In addition, you 
receive — FREE — MACHINERY’S 
Reference Sections — a 224-page 
book containing important design 
and production information. Useful 
to you on the job, no matter what 
phase of metalworking you are in. 
(This offer good only in United 
States and Canada.) 


ZAM cccce cae GED cocccsecccceccesoccosess 
WE WOULD APPRECIATE THE INFORMATION BELOW FOR STATISTICAL CIRCULATION AUDITS. 
Position 
Firm Address 


ae se I GP TS ES io nao in sec cceciccccccccccccccescoscocese 


Approximate number of employes (check one): 


UNDER 50 51-100 101-500 501-1000 Over 1000 


11/59 Send in the card today. 


We'll bill you later. 








Now from Parker 
BOTH permanent-end 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





You may require permanent-end hose assemblies for 
your production AND re-usable fittings with coils of 
hose for quick, trouble-proof replacements in the 
field. With the addition of Parker’s new “Krimp-lok” 
fittings, permanent-end assemblies are now available 
from Parker. They use the same Parker hoses that 
enjoy a wide acceptance when used with Parker 
no-skive “Hoze-lok” fittings in the replacement field. 

A full range of Parker adapters is also available. 

Ask your Parker Hose Distributor, listed in the 
Yellow Pages, for engineering advice and literature on 
“Hoze-lok” re-usable fittings, also Parker hose and 
adapters. Write us in Cleveland regarding your re- 
quirements for Parker “Krimp-lok” Hose Assemblies. 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 





Drip-free rods, leak-proof ports... 


get both with 


HANNIFIN 


hydraulic cylinders 











For absolutely leak-proof connections under all operating 

and installation conditions, get Hannifin hydraulic cylinders with 
S.A.E. straight-thread ports. There’s no extra cost. And 

because a straight-thread fitting is tightened after alignment, 

not aligned by “backing off,” sealing is positive even when 

the cylinder must be mounted in tight quarters. 


Straight-thread ports, plus the removable-replaceable 
cartridge gland that seals Hannifin cylinder rods drip-free, keep 
machines, floor and product free of hydraulic oil. 


Other Hannifin cylinder features include ground and polished 
rods induction-hardened to an extra-deep case, then hard-chrome 
plated and polished again; cylinder walls that are “Tru-Bored” 
straight and perfectly round before being honed... PLUS 
48-hour shipment in emergencies on standard Hannifin cylinders. 


Your nearest Hannifin sales office or representative is listed 
in the A-Z volume of Thomas’ Register. Call us in when cylinders 
figure in your designs. Or, for cylinder literature, write: 


HANNIFIN COMPANY 


515 South Wolf Road « Des Plaines, lilinois 





A DIVISION OF PARKER-HANNIFIN CORPORATION 








“Pilot-Are”’ Starting for 
Heliare Spot Welding 


“Pilot-Are” starting, a develop- 
ment of Linde Company, division 
of Union Carbide Corporation, 
New York City, now makes it pos- 
sible to obtain positive arc starting 
for Heliarc (inert-gas tungsten-arc) 
spot welding or cutting in a split 
second whenever required. This is 
of particular importance in mech- 
anized installations where torches 
must be fired according to a pre- 
determined schedule. Pilot-Arc 
starting is said to eliminate all 
high-frequency interference prob- 
lems and to avoid the contamina- 
tion problems of retract starting. 

The Pilot-Are system shown in 
the diagram acts much as the pilot 
light in a gas stove. It keeps a ball 
of incandescent gas within the cup 
so that the arc is always ready to 
fire as soon as potential is applied 
between torch and work-piece. The 
Pilot-Arc current is adjusted to 
about 5 amperes and is maintained 
between electrode and _ water- 
cooled nozzle. A small quantity of 
shielding gas flows continuously 
and protects the electrode. 











WELDING 





PILOT ARC 
POWER 
a SUPPLY 


TRO 
ao ELECTRODE 











JW MW  \ 

















Diagram showing connection for power supply of “Pilot-Arc’’ which is 
maintained between electrode and torch nozzle 


When the torch is brought into 
welding position against the work, 
and the trigger pulled, the Pilot- 
Are provides a path for the main 
welding current which instantane- 
ously flashes across to the work and 
makes the spot weld. With this 
equipment the operator lights his 
torch at the start of the work shift, 


using a tungsten rod to make con- 
tact between the tungsten elec- 
trode and the nozzle. The torch 
stays lit throughout the work day. 
The Pilot-Arc then maintains the 
electrode in an incandescent state 
so that the torch is always hot and 
ready to fire. 

Circle Item 598 on postcard, page 191 


Wallace Traversing “‘See-Saw” Cutoff Machine 


An oscillating type abrasive cut- 
off machine employing the travers- 
ing “see-saw” principle has been 


Abrasive cutoff machine announced by the Wallace Supplies Mfg. Co. 


€ For more data on Hannifin cylinders, circle 195 on inquiry card 
€ For more data on Parker fittings, circle 196 on inquiry card 


announced by the Wallace Sup- 
plies Mfg. Co., Chicago, Ill. This 
machine is available in three sizes 
having 20-, 26-, and 34-inch wheels. 
The 20-inch wheel unit can cut 
shapes which equal a 24- by 6-inch 
I-beam, and it has a rating of 
15 hp. It has a stroke of 24 inches. 
The 26-inch unit can cut shapes 
which equal a 30- by 8-inch I-beam 
and is rated at 20 hp. Both of these 
machines cut dry. The 34-inch unit 
can cut shapes (wet only) which 
equal a 36- by 12-inch I-beam and 
is rated at 40 hp. Plates and other 
metal sections can be easily cut 
on these machines. 

Other than standard stroke 
lengths can be supplied. Very fine 
finish and high-speed cutting are 
characteristics claimed for these 
units. Cut surfaces may, in some 
cases, have less than a 50-micro- 
inch finish. Standard 60-pound per 
foot channel sections have been 
cut in sixty seconds. 

These rugged units operate on 
the “see-saw” principle that allows 
the wheel to “sense” its own best 
cutting rate in order to prevent 
overloading. Traverse feeds are 
vernier controlled. An on-off thumb 
switch facilitates control of the 
traverse movements. 

Circle Item 599 on postcard, page 191 
(This section continued on page 198) 
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AFCO ‘‘Feutron” 


Precision Liquid 
Filter Cartridge 


The American Felt Co., Glen- 
ville, Conn., has introduced a 
scientifically designed, precision 
filter cartridge that is adaptable 
to a wide range of applications in 
the filtration field. The synthetic 
fiber felt used in this filter carries 
the trademark “Feutron.” Exten- 
sive tests are said to have proved 
this new product to be an ideal 
filtering material for the precise 
needs of industry. 

Although the filter cartridge 
has found its first commercial use 
_ in the paint industry, it is said to 
offer unlimited application in 
many other fields where exacting 
clarity requirements are standard 
or are contemplated. 

At present, the AFCO Feutron 
filter cartridge is being made in 





Fig. 1. Torrington roller bearing 
with newly patented cage design 


Fig. 2. (Right) Diagrams showing 

the design and functioning of the 

one-piece cage of bearing shown 
in Fig. 1 
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filter cartridge 


a single size to fit either the 9 3/4- 
by 2 1/2-inch or the 10- by 2 3/4- 
inch filters generally considered 
as standard in this field. 

Circle Item 600 on postcard, page 191 


Roller Bearings with New 
Cage Design 


A series of roller bearings with 
channel-shaped outer rings has 
been introduced by the Torring- 
ton Co., Torrington, Conn. A pat- 
ented cage design is said to permit 
application of these bearings at 
speeds higher than those attainable 
with full complement types. Longer 
and larger rollers are used in these 
standard inch-size, cage type 
roller bearings (shown in Fig. 1) 
to obtain greater capacities. Made 
in bore sizes ranging from 3/4 
inch to 4 inches, and designated 


> 


series HJ, the bearings may be 
applied directly to hardened and 
ground shafts or used with inner 
rings which are also available. 
Boundary dimensions conform to 
AFBMA series NAA and NAB 
standards and the bearings are 
interchangeable with needle bear- 
ings made to these standards. 

The distinctive one-piece cage 
design separates _ roller-guiding 
and roller-retaining functions by 
employing a cage bar depressed 
within the roller pitch circle as 
shown by the diagrams, Fig. 2. 
Roller guidance takes place at the 
ends of the rollers, and at the 
pitch line where guidance is most 
effectively accomplished with 
minimum friction. Rollers are re- 
tained by the middle portion of 
the cage bar which is always out 
of contact with the rollers during 
operation, preventing needless wip- 
ing away of lubricant common 
with ordinary cylindrical cages. 
The lubricant circulates freely 
through the bearing. 

Rollers have controlled-contour 
profiles, the ends being a few hun- 
dred-thousandths of an inch less 
in diameter than the middle. This 
end-relief design prevents stress 
concentration at the ends of the 
rollers and insures uniform load 
distribution. The new design is 
said to give extremely long service 
life. 

Circle Item 601 on postcard, page 191 
(This section continued on page 202) 
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may be used on hardened 
and ground shafts, 
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or with inner races 
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Give this valve your 


foot, cam, 


ROUWGHEST jobs! solenoid versions 


available, too 


FOOT OPERATED 


ROLLER CAM OPERATED 


ae. 














LONG-LEVER CAM OPERATED 








Steel mills, foundries, mines, offshore drilling, logging . . . these 
industries love the Ross “100” Series valve. Here’s why: It per- 
forms well wherever you need a manually operated valve, but it is 
really the finest, most dependable valve available for use where 
the environment is rough and tough. The “100” Series valve will 
pass most dirt and foreign matter with no trouble and has only 
a few moving parts. Its poppets travel only a scant fraction of an 
inch, so it is especially wear resistant. It transmits a “feel” of 
control to the operator so he may “inch” a cylinder with fine 
control. Available in locking or non-locking, 3 way or 4 way, 
closed or cracked-to-exhaust-center models, with handle normally 
upright or horizontal. Write for further information. 


SOLENOID DIRECT OPERATED 


- amager cee See ap gmpeesonegti 


woverniZt 
IRoss OPERATING VALVE COMPANY geal \— 


110 EAST GOLDEN GATE AVE. ¢ DETROIT 3, MICH. 
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Double Upright Planing 
and Milling Machine type R F 2-200 


yl” 
May” 





Single Upright Planing Machine 
type 9120 


Double Upright Plano Milling Machine 
type F 2 - 200 





All BERTHIEZ 


Planing Machines 
plane both ways i. e. 
cut coming and going 
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Vertical Boring and Turning Mill 
type 9375 


Vertical Boring and Turning Mill 
type 9135 











Vertical Boring 
and Turning Mill type BML180 


BERTHIEZ 


11, RUE MONTALIVET - PARIS 8°- TEL.ANJ 47-60 
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Vertical Boring and Turning Mill 
type BM 225 


For more data, circle this page number on inquiry card 
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Two-Flute Carbide-Tipped 
End Mill 


A Nelco center-cutting, two- 
flute, carbide-tipped end mill, 
which is recommended for use in 
machining all materials, is now 
available from the Cutting Tool 
Division, Brown & Sharpe Mfg. 
Co., Providence, R. I. This Series 
600 end mill is a true helix type 
designed to take plunge cuts and 
perform peripheral milling opera- 
tions. 

The “radial hook” gives freer 
shearing action in plunge cuts and 


Nelco end mill available from 
B&S Cutting Tool Division 


the short length provides the in- 
creased rigidity needed for rug- 
ged cutting operations. Greater 
chip clearance and added flute 
strength are additional features. 
This end mill is available in 3/8-, 
7/16-, 1/2-, 5/8-, 3/4-, 7/8-, and 1- 
inch sizes. They will be standard 
stock which supplements the more 
than 3300 high-speed steel, car- 
bide, and carbide-tipped cutting 
tools available from this company. 
Circle Item 602 on postcard, page 191 


Safety Gloves for 
Light Welding 


The Air Reduction Sales Co., a 
division of Air Reduction Co., Inc., 
New York City, has recently placed 
on the market four new types of 
safety gloves for light welding and 
general industrial work. Type 
E-GR is a chrome-tanned, green- 
cowhide glove with a full gauntlet 


202 


Safety gloves placed on market by 
Air Reduction Sales Co. 


for light welding where protection 
of the hand, wrist, and lower arm 
is necessary. Type D-SS is a com- 
bination light-work, lightweight 
welding glove. It is also made of 
chrome-tanned cowhide, with rein- 
forcements at the gauntlet seam, 
palm seam, and thumb crotch for 
added strength and protection. 
The two other gloves now avail- 
able are Type AR-1, a high-grade, 
heat-resistant green-leather weld- 
er's mitten designed to allow com- 
plete freedom of movement for the 
thumb and index finger, and Type 
GR-SS, a _ flexible, driver-style 
glove of green chrome-tanned 
leather for miscellaneous work 
where light protection is required. 
Circle Item 603 on postcard, page 191 


Toolmaker’s Expanding 
Transfer Punches 


A complete set of transfer 
punches in three compact tools 
with a hardwood case 1 inch by 
2 3/4 by 5 3/8 inches has been 
brought out by the Kelly Tool & 
Mfg. Co., Los Angeles, Calif. With 
this set, the toolmaker can quickly 


Set of toolmaker's transfer punches 
presented by Kelly Tool & Mfg. Co. 


transfer a true center in any hole 
from 1/4 to 11/16 inch in diam- 
eter. The punches can also be used 
as hole gages. For transferring 
centers, the punch is used in the 
same manner as conventional solid 
transfer punches. It is inserted in 
a hole within the size range of the 
punch, and the knurled head is 
turned until the body has ex- 
panded to fit the hole. The punch 
is then hit with a hammer, after 
which it is removed by retracting 
the body. The center pin is retained 
by a special friction sleeve and 
may be pulled out from the top 
end for sharpening. 

Circle Item 604 on postcard, page 191 


Ear protector announced by the 
Bausch & Lomb Optical Co. 


*Quiet-Ear” Protector 
Shields Against Noise 


A unique ear protector, devel- 
oped by RCA to meet the need of 
personnel who work under loud 
noise conditions, is being distrib- 
uted exclusively by the Bausch & 
Lomb Optical Co., Rochester, 
N. Y. The design of this “Quiet- 
Ear” marks a new concept in ear 
protection, since it uses neither 
bulky absorbing materials nor 
excessively large sealing shells. 
Applicable anywhere, where noise 
becomes a hindrance or a nui- 
sance, this lightweight, sanitary, 
and inexpensive ear protector is 
claimed to offer optimum noise 
protection. It can be effectively 
used by personnel on carrier 
flight decks and jet airfields; 

(Continued on page 208) 
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Turning out Precision Class 3 Gears is almost second nature 
to Eclipse-Pioneer. These are the gears that go into their 
famous directional gyros for aircraft and missiles. Tooth-to- 
tooth error, .0002’’. Total composite error, .0003”’. 


The first S& F Tester bought by Eclipse-Pioneer four 
years ago told them what they wanted: no other 
gear checker was so accurate, so easy to use. 


So they kept buying them. For floor after floor. 
Section after section. Year after year. Now, 56 

S & F Testers act as guardians of precision all over 
the plant—assurance that Eclipse-Pioneer gears 
really hold to the tolerances called for. 


Would you like to be assured that the gears you 
make—or buy—are as accurate as they’re supposed 
to be? Check them on an S & F—guaranteed to 
repeat within .00001’’—as 359 plants now do. 


Ask us to send you the name of a nearby user. Better still, 
may we demonstrate the S & F for you? 


URT ORBAN 


COMPANY, INC. 
42 Exchange Place, Jersey City 2, N. J. 
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JONES & LAMSON 
TURRET LATHES iial-maat-lame salemal——lek- 
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already paying for it 


«a * lies, 
SP crisitrny 


Single point threading to a finish of 15-20 RMS 
is completely automatic-and fast 


The I. D. of these large cap-nuts is approxi- On the old machine, milling the thread alone 
mately 514’’. The material is High Chrome took 75 minutes. With this new setup, the 
Nickel Steel, Rockwell C 30-32. The thread is entire operation — including loading, facing, 
8 pitch, 5 4” long, and tapered .005” per inch. boring, threading and unloading —is only 

It’s a tough job to make time on, but a 15 minutes. 

J & L Turret Lathe equipped with an Auto- Jones & Lamson Turret Lathes are avail- 
Threader, does the threading in 5 minutes! able with: Completely automatic controls; 

Here’s how: The part is faced and a rectify- 45°, 60°, and 180° Tracers; taper attachments, 
ing bore is made; in the same chucking, thread- and a variety of other tooling complements, 
ing is completed in 16 automatically-con- ll designed to increase productivity. 
trolled passes, with a graduated cutting depth Write for detailed information, Jones & 
for each pass. Pitch diameter is held to .002”, Lamson Machine Company, 512 Clinton 
and finish is 15-20 RMS on the flanks. Street, Springfield, Vermont. 


Turret Lathes @ AutomaticLathes @ Tape Controlled Machines e@ Thread a Form Grinders © Optical Comparators e Thread Tools 
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Your DoALL sawing specialist can help you 
get all the benefits of band machining 


Laneko Engineering Company of Philadelphia has had wide experience 
in the contour cutting of metals with DoALL Band Saws. They used 
a DoALL Model V-36 and were well satisfied with the results. Then 
they added a new DoALL 26-3 and overnight graduated from band 
sawing to band machining. 


In a typical test Bill Cole, sawing specialist of the DoALL Philadelphia 
Company, demonstrated that band machining could deliver tremendous 
savings in cutting time. The job, shown in the photo, consisted of con- 
tour cutting a block of AISI#4140 steel, 6% "x 6%" x 17”. Formerly this 
took 10% hours. With a power table replacing the old hand feed and 
following Bill Cole’s recommendation of using a Demon* HSS Blade, 
the job was completed in just three hours—a 72% saving in time alone. 


There are more than 200 DoALL Sawing Specialists from coast to — ee eee peaey 
7 ‘ ‘ ‘ . ae iscussing proper feed, speed and blade with Mr. 
coast experienced in cutting production costs with band machining. Call ee oe 
7 act : William Neff, Jr. (left) of Laneko Engineering Com- 
your DoALL Specialist today. His expert help—plus the help of the 


7 pany. Small photo: both V-36 and new 26-3 DoALL 
DoALL Research Laboratory—is free. Band Saws working side by side at Laneko. 
*Reg. T.M.—The DoALL Company 


an ‘Swe D6ALL Company, Des Plaines, Illinois 


Coll Your D@BLL Service-Store 
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in diesel-engine generator houses; 
bio-acoustic testing laboratories; 
artillery or missile launching sites; 
steel rolling mills; punch-press 
rooms; and many other industrial 


fields. 


Circle Item 605 on postcard, page 191 


Swivel Base for 
Dividing Heads 


A swivel base is now available 
for all models of the complete line 
of L-W dividing heads made by the 
L-W Chuck Co., Toledo, Ohio. 
This swivel base converts the 
dividing heads to a fully universal 
type. All L-W dividing heads have 
a ball bearing to take the thrust on 
the worm-shaft and at the rear end 
of the spindle. The headstock spin- 
dle is provided with a threaded 
nose. There is also a large tapered 
bearing which is adjustable for 
end play. The head tilts past a 
90-degree angle. The worm-wheel 
and alloy stressproof steel worm 
are made to close tolerances. 

Each dividing head comes com- 
plete with three index-plates for 
dividing all numbers up to 50 and 
even numbers to 100 with the 
exception of number 96. An index 
chart shows all divisions obtainable 
up to 380. The Model SD dividing 
head has a 6 1/2-inch swing; 
Model BP, an 11-inch swing; and 
Model AU of the fully universal 


Warner & Swasey retractable cutter for single- 
spindle automatics 


Swivel base for dividing heads 
made by the L-W Chuck Co. 


type designed for complete index- 
ing and spiral cutting has a swing 
of 11 inches. 

Circle Item 606 on postcard, page 191 


Retractable-Cutter 
Bar Turner 


A retractable-cutter bar turner 
for use in single-spindle bar auto- 
matics is announced by the Warner 
& Swasey Co., Cleveland, Ohio. 
This turner is designed for use in 
the manufacturers 2AB single- 
spindle bar automatic machines. 
Highly efficient metal removal with 
exceptionally close tolerances and 


smooth, burnished work finishes 
are advantages claimed for this 
tool. Automatic cutter retraction 
and resetting is said to eliminate 
tool-withdrawal marks and prolong 
cutter life. The tool is capable of 
handling bars from 1/2 inch to 
2 3/4 inches in diameter and can 
be clamped directly in the dovetail 
of the pentagon turret. 

When cutting, the spring-loaded 
tool-holder slide bears against a 
spring-loaded stepped cam. Upon 
completion of the cut, forward 
motion of this cam is arrested when 
a screw—connected to the cam— 
strikes a special stop positioned on 
the front cross-slide housing of the 
machine. The pentagon turret then 
continues to feed forward about 
1/8 inch to the end of its stroke, 
sliding the turner’s tool-slide off the 
cam and retracting the cutter. 

The cam and cutter are auto- 
matically reset in an off-index posi- 
tion by an overhead-mounted re- 
setting cam. 

Circle Item 607 on postcard, page 191 


Ratcheting Box 
“‘Superrenches” 


Six sizes of ratcheting box “Su- 
perrenches” with 6- and 12-point 
openings from 1/4 to 7/8 inches 
have recently been added to the 
line manufactured by J. H. Wil- 
liams & Co., Buffalo, N. Y. These 





Williams ratcheting box ‘‘Superrenches” avail- 


able in six sizes 
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General Electric 
announces the new 
Adjust-0-Breaker 
toolholder! 


Carboloy» toolholder with adjustable chip- 
breaker lets you adjust from any angle... 
offers any desired adjustment within its 
range* . . . features “floating” indexable 
chipbreaker with absolute repeatability. 


MORE jobs with LESS tooling—that’s what 
you get with this new Carboloye Adjust-O- 
Breaker toolholder! No need to have a 
separate chipbreaker for every cutting job. 
No need to restrict yourself to toolholders 
with only two or three chipbreaker settings. 
Now you can have this versatile new Carboloy 
toolholder . . . and adjust it for any chip- 
breaker setting within its range.* 


Available right now from stock in 5 styles, 
negative rake, for left- and _ right-hand 
machining, the Adjust-O-Breaker truly brings 
new meaning to disposable tooling. 


So, to get cutting tool versatility that lets 
you handle more jobs with less tooling, 
check into the complete Carboloy line— 
Lift-O-Matic (positive rake, negative rake, 
and tracer), heavy-duty, and the new Adjust- 
O-Breaker toolholder. The complete line of 
Carboloy inserts, insert seats, convertible 
seats, and brazed tooling is the broadest in 
the industry . . . designed to meet every tooling 
need to give you BETTER PROFITS 
THROUGH BETTER TOOLING. 

See your Authorized Carboloy Distributor 
now. He’s listed in the Yellow Pages. Metal- 
lurgical Products Department of General 
Electric Company, 11147 E. 8 Mile Road, 
Detroit 32, Michigan. 


CARBOLOY. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL QQ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES 
MAN-MADE DIAMONDS + MAGNETIC MATERIALS 
THERMISTORS + THYRITE® * VACUUM-MELTED ALLOYS 
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wrenches are designed to permit 
nuts and bolts to be turned faster 
and easier than is possible with 
preceding styles. The openings are 
accurately broached to properly 
fit the nuts. 

All critical parts are made of 
selected alloy steel and are heat- 
treated for long-lasting service and 
safety. The wrenches are chrom- 
ium-plated over nickel. In addition 
to being sold individually, these 
Superrenches are available in plas- 
tic leatherette rolls as illustrated. 
Circle Item 608 on postcard, page 191 


Comparator for Use with 
Any Dial Indicator 


A comparator adaptable to all 
types of dial indicators has been 
designed by Petz-Emery, Inc., 
Pleasant Valley, N. Y. This Model 
A comparator can be supplied 
with any of the sixty-seven 
“Em-re” dial indicators. Supplied 
alone, it can be equipped with 
an adapter to accommodate any 
other make of dial indicator that 
has a conventional type back. 
Coarse adjustment is made by 
sliding the indicator mount up 


and down the column and clamp- 
ing it in position. Fine adjustment 
is then made by rotating the left- 


hand knob in either direction. 
When adjusted, the mount is 
locked in position by turning the 
right-hand knob. The standard 
Model A comparator is equipped 
with a 1 3/4-inch-diameter ground 


Petz-Emery comparator with 
dial indicator 


stainless-steel column. There is a 
3 3/8-inch clearance between col- 
umn and contact point. Vertical 
capacity above the anvil is 35/ 
inches. Other models are also 
available with 5 5/8-inch and 
7 5/8-inch vertical capacities. 

Circle Item 609 on postcard, page 191 


Building-Block Spindle 
and Slide Units 


A building-block system using 
super-precision spindles, _ slides, 
and feeding or traversing mecha- 


Attrition grinder unit developed by 
the Standard Electrical Tool Co. 


nisms with other commercial 
components to provide efficient 
production equipment has been 
developed by the Standard Elec- 


‘ trical Tool Co., Cincinnati, Ohio. 


The accompanying illustration 
shows an assembly of catalogue 
items of the building-block system 
that provides the basic portion of 
an attrition grinder. The No. 4408 
super-precision I-block grinding 
spindle includes a coaxial shaft 
with coaxial rotary joint for water 
cooling through the shaft to the 
vacuum-seal mounting on the spin- 
dle nose. The I-block spindle has 
an integral top platform to permit 
substantial piggy-back assembly 
of the 30-hp, totally enclosed, fan- 
cooled motor which has a speed 
of 1800 rpm. Power is transmitted 
through a timer-belt drive with 
speed changes between 900 and 
1800 rpm. The piggy-back assem- 
bly is positioned on a standard 
No. IGY slide having a 4-inch 
rapid reverse traverse. 

Building-block catalogue units 
in sizes to supply power ranging 
from fractional horsepower up to 
200 hp permits assembly in “end- 
less variations.” 

Circle Item 610 on postcard, page 191 


Fig. 1. Microbore-Kendex screw-on 
type throw-away insert 


Tool-Holders with 
Throw-Away Inserts 


A specially designed combina- 
tion of Microbore cutting tool- 
holders with Kendex throw-away 
inserts has been announced by the 
Microbore Division, DeVlieg Ma- 
chine Co., Royal Oak, Mich. Dras- 
tic reductions in replacement 
costs plus fast indexing are two 
important features claimed for 
this tool equipment. It is said to 
be particularly well-suited for 
rough cutting with its new ar- 
rangement of triangular Kenna- 
metal Kendex, mechanically held 
throw-away inserts. These inserts 
can be provided in the hardest 
grades of carbides because no 
brazing is required. 

The Microbore tool-holder has 
a rugged micrometer vernier that 


Fig. 2. Clamp-on type Microbore- 
Kendex throw-away insert 
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~NEW... GRAND RAPIDS 


and just look atall No. 350 PRECISION 


these features: 
11286 Schmidt & Sefton Adv — 40-2 TOOL ROOM TYPE 


Powered vertical movement of HYDRAULIC FEED 


wheel head* 


Instantly variable hydraulic table SURFACE GRIN DER 


speed 


Greased-for-life precision ball 


bearing spindle with two speeds 
for long wheel life 


Equipped with Vickers vane type 
pump and our own control valve 
for infinite longitudinal table 
speeds from 5” to 120’ per minute 


Variable speeds hydraulic cross 
feed and continuous cross feed 


Rugged, one-piece casting column 
and base for permanent rigid 
alignment 


Bijur one-shot lubricating system 
eliminating hand oiling 


Ultimate in accuracy with micro 
inch finish at production speeds 


* AUTOMATIC DOWNFEED AVAIL- 
ABLE AS OPTIONAL FEATURE 


For full details, just 
send a note on your 
letterhead. 


EYER 
GASTON 


GALLMEYER & LIVINGSTON CO. 


305 Straight Ave., S.W., Grand Rapids, Mich. 
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is adjustable to seconds. The tri- 
angular Kendex throw-away in- 
serts can be indexed from tip to tip 
to provide three different cutting 
edges. When all three edges are 
dull the insert is thrown away. 
Thus, costs of regrinding are com- 
pletely eliminated because a re- 
placement tip is merely put in 
place arid held there by a screw- 
on button or clamp. Figs. 1 and 2 
show the two types of insert fas- 
tenings available. 

Circle Item 611 on postcard, page 191 


Metal Bowl for Air-Line 
Filters and Lubricators 


High-strength drawn steel bow] for 
Schrader air-line filters and lubri- 
cators now available from A. Schra- 
der’s Son, Division Scovill Mfg. 
Co., Brooklyn, N. Y. This metal 
bowl is said to open many new ap- 
plications for both air-filtering and 
lubricating units. These units can 
now be used more safely at pres- 
sures well over the normal 100- to 
120-psi air-line pressure. Tempera- 
tures up to 125 degrees F. are also 
handled easily. Metal bowls can be 
installed near heat-treat furnaces, 
paint-spray booths, compressors, 
and plastic molding machines, etc. 
They have also been specified for 
installation in exposed areas where 
there is danger of their being hit 
by personnel. The metal bow! is 
designed to handle line surges as 
well as carry-over oil from the 
compressor, 

Circle Item 612 on postcard, page 191 
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*““Kool-Vent” Face Shield 


New concept in safety face shields 
that combines vision with ventila- 
tion, developed by American Opti- 
cal Co., Southbridge, Mass. This 
shield is designed for use by in- 
dustrial workers who require both 
visibility and face protection while 
working in heated areas. It incor- 
porates an optically correct acetate 
window in a fine metal 24-mesh 
screen, 8 by 11 1/2 inches. The 
shield is held securely before the 
face by means of an adjustable 
fibre headband, enabling it to be 
worn with or without regular pre- 
scription eyeglasses. Acetate win- 
dows are available in clear, green, 
or aluminized. 

Circle Item 613 on postcard, page 191 


Skinner Three-Way 
Solenoid Valve 


One of a series of high-flow, three- 
way, solenoid valves for general 
industrial use announced by Skin- 
ner Electric Valve Division, New 


Britain, Conn. The valves in this 
L3 series are designed to control 
such common media as oil, air, 
water, vegetable and petroleum 
oils, inert gases, kerosene, and 
gasoline. They are compact, light 
in weight, can be mounted in any 
position directly in the line, and 
operate on a pressure differential 
of 5 to 150 psi. These valves are 
being introduced in 3/8-, 1/2- 
and 3/4-inch effective orifice sizes, 
and are available in normally open 
and closed and directional-control 
types in standard and explosion- 
proof construction. Also, they are 
available in a wide range of volt- 
ages and frequencies with many 
electrical options. 

Circle Item 614 on postcard, page 191 


Small-Parts Comparator 


Wilder Model C small-parts com- 
parator announced by Opto-Metric 
Tools, Inc., New York City. This 
comparator is designed for the 


rapid inspection of mass-produced 
parts with stage and screen so con- 
veniently placed as to permit han- 
dling work with maximum speed 
and comfort. The instrument is fur- 
nished with its basic equipment 
only. A variety of magnifications, 
measuring stages, and master-gage 
charts is available to suit specific 
work. The comparator illustrated is 
equipped with special 2- by 4-inch 
range measuring stage with win- 
dow-reading micrometers gradu- 
ated to 0.0001 inch. 

Circle Item 615 on postcard, page 191 
(This section continued on page 216) 
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PRECISION BORING OF 42’ LENGTH 
CAM AND CRANKSHAFT HOLES 


SNYDERIZING Meets the Demand for 
Quality Parts for the Soaring Sixties 


This 12-cylinder block is for heavy duty truck 
and marine engines aimed at taking a bigger 
bite of this booming market. Our Snyder special 
7-station machine is helping this manufacturer 
SNYDERIZE for the Soaring Sixties by pro- 
viding boring tolerances which make his product 
outstanding. 


: Standard Features of Snyder Machines 
In regular production at a rate of 31 pieces per : 
hour, main and camshaft bearing holes are rough . _— —= equipped with hardened end groved stool ways, 
and semi-finish bored simultaneously with all 2. Bling tes pone threaghest. 
diameters held to manufacturers’ specifications 3. Astometic iebrication 
for alignment, roundness and concentricity. 4. Waking boom treastor ber. 
‘The distributor hole is also semi-finish bored in > +C Staderds Sroogheet. 
this machine to establish proper location to % pean peeenedoe fell depth cece Shroughoet. 
cam and crank bores. 7. Renate equipped with SDE COKEW ENTE. 


Advanced engineering, both in product and pro- 


duction machines, is the best possible preparation Pe Y 

for the competition of the next decade. We'll be 

happy to show you, too, how to SNYDERIZE 

for the Soaring Sixties to gain more efficient Cc Oo R P °o R A T ' o N 
parts handling, gaging, assembly and machining. (Formerly Snyder Tool & Engineering Company) 


Write or phone for new brochure on machines 3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
for profit improvement. Phone: LO 7-0123 
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General Electric Announces 


Newest In The Complete Line 
Of Adjustable-Speed Drives 


PARNATIC SPEED VARIATOR...newest in 
(©T-Jal-la-1 i —40-1et id komm eotolaalol(-t(-mllal-me) Mm ef-Lel.e-tel-fe 


Vol ier-se-lel i-ta-jel-\-le Meld kat am 


mas oleh Alot -t-mmeolg-t-ii-is 


faak-eueslal-Meal-> @hoR EEL O sum ok-040-3 amo her-GIRS amexelaliges F 
laltolat-lemeleliol©iar-lalem-\iiled(-lalea's 


POWER 


for less maintenance, less 
downtime, added profit. New 
excitation and power conver- 
sion systems have no rotating 
parts. Sealed silicon rectifiers 
and saturable reactors need 
no warm-up, virtually elimi- 
nate power unit maintenance. 


SMALLER 


| for easier installation. Reli- 
| able, long-life G-E compo- 
| nents are factory assembled 
) in compact, space-saving 
* power unit, wired and tested 


| 
! 
: 


before installation to assure 
accurate control, reduced in- 
stallation time and expense. 


LIGHTER 


| for lower shipping and han- 


dling costs. New Speed Vari- 
ator meets industry’s demand 


_ for lighter, more powerful 
' drives—packs more power, 
_ weighs 50% less than other 


drives of comparable rating, 


2000 Ibs less in 100-hp ratings. 





STATIC EXCITER with silicon rectifiers for AMPLISTAT REGULATOR with adjust- 


motor field excitation and control power. able acceleration and deceleration. 








- ae 
\ i 
ele) 


OPERATOR'S CON- ra | 
TROL STATION 





KINAMATIC® D-C 
DRIVE MOTOR 


FIELD 
PROVEN 


by two years’ impressive on- 
the-job performance in several 
hundred installations in 15 in- 
dustries. Experience indicates 
high operating efficiency, 
lower cost installation and 
maintenance for a greater 
return on your investment. 
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SATURABLE REACTORS are virtually impervious 


to moisture and dirt, require no maintenance. 





GOOD SPEED REGULATION: 5% with 100% load 
variation. Closer regulation available with modi- 
fication. 
WIDE SPEED RANGE: Standard Parmatic Speed 
Variator provides 8 to 1 range or wider if required. 
RESISTS CONTAMINATION: Saturable reactors and 
hermetically sealed rectifiers resist dirt and 
moisture. 

@ QUIET AND VIBRATIONLESS: New power unit de- 


sign eliminates noise and vibration—expands 
drive versatility. 


Limitations: G-E Kinamatic Speed Variator with motor- 
generator set is recommended for applications requiring 
power absorption for stopping or overhauling loads. For 
more information, call your General Electric Sales Engi- 
neer, or write for GEA-7012, Section 821-1, General 
Electric Company, Direct Current Motor and Generator 
Department, 3001 East Lake Road, Erie, Pennsylvania. 


GENERAL @® ELECTRIC 
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“Lo-Tork”’ Twist Drill 


Twist drill designed to break 
chips to an easily manageable size 
to facilitate disposal, brought out 
by Chicago-Latrobe, Chicago, III. 
Breaking of the chips also elimi- 
nates clogging of the drill flutes 
and thus results in an, increased 
flow of coolant to the drill point. 
Following are some of the advan- 
tages claimed for this “Lo-Tork” 
chip-breaker drill: (1) breaks and 
controls size of chips; (2) safe 
—eliminates stringy chip hazards; 
(3) retains positive rake at cutting 
lip; (4) penetrates easily—even on 
heavy-duty jobs; (5) permits con- 
tinuous drilling; (6) reduces drill- 
ing time; and (7) assures longer 
tool life which reduces costs. “Lo- 
Tork” drills are available in sizes 
of 3/4 inch and larger in 110-LT 
regular taper-shank series or 120 
LT straight-shank series. 

Circle Item 616 on postcard, page 191 


SKF Belt-Guide Roller 


Antifriction guide for belts avail- 
able from SKF Industries, Inc., 
Philadelphia, Pa. This belt guide is 
said to effect substantial power 
saving through reduced slippage, 
and to greatly increase belt life. 
The guide can be used at highest 
belt speeds and only requires re- 
lubrication after 20,000 hours of 
operation. It consists of one roller 


bearing and one ball bearing fitted 
in a sleeve so that their outer rings 
remain stationary. The bearings 
are sealed against lint and dirt. The 
elimination of inner rings makes it 
possible to have a larger and 
stronger guide which is adaptable 
for use wherever fork guides for 
belts are employed. 

Circle Item 617 on postcard, page 191 


Square D Direct-Current 
Relay 


Mechanically held, direct-current 
relay added to the line of Type D 
relays for alternating-current and 


direct-current pilot controls manu- 
factured by the Square D Co., Mil- 
waukee, Wis. The mechanically 
held attachment mounts in a man- 
ner identical to the alternating- 
current attachment, and no addi- 
tional panel space is required. The 
standard Type D electrically held 
direct-current relay is _ easily 
mounted directly on the attach- 
ment. Direct-current coils are 
available in a variety of voltages. 
Circle Item 618 on postcard, page 191 


Cook Cross-Slide Table 


Precision cross-slide table intro- 
duced by Lawrence H. Cook, Inc., 
East Providence, R. I. This light- 
weight table is constructed of 
Meehanite iron castings. Its top 
and bottom are precision ground 
while all ways and gibs are hand- 
scraped. The table top is 8 by 12 
inches, has four T-slots, and 6-inch 
scales on each slide. Dials are 
graduated from 0.001 to 0.050 inch 
per revolution. The heat-treated 
and precision-ground lead-screws 


have 2 1/2-inch long bronze nuts. 
This new unit is only 15 inches long 
and 4 inches high. It can be used 
on rotary tables for radii- and 
angle-milling. 


Circle Item 619 on postcard, page 191 


Federal Air Clutch 


Self-adjusting disc type, low-inertia 
air clutch that operates on con- 
trolled air pressure and uniformly 
engages a full 360 degrees of fric- 
tion surface. This clutch, intro- 
duced by the Federal Press Co., 
Elkhart, Ind., is designed to deliver 
the full torque at all times and to 
assure high-speed, shock-free ac- 
tion with less noise and low air 
consumption. A dual air solenoid 
valve, regulated by two interlock- 
ing control circuits, actuates the 
clutch through air intakes located 
in the flywheel. When the clutch is 
engaged, instant and total contact 
of the driving plates and friction 
discs is established with a mini- 














mum amount of movement. The 
flywheel mounting reduces the 
mass to be put into motion when 
the press is cycled, and the lack of 
any overlapping drag in the brake 
assures fast action in engaging and 
disengaging at any speed. Two 
hand- or foot-operated controls 
provide single-cycle, continuous, 
inching, emergency- and top-stop 
operation. 

Circle Item 620 on postcard, page 191 
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Pages Packed Punch 


An article in MACHINERY, written 
by our editor, Charles O. Herb, be- 
came the subject of a cash prize con- 
test nut so long ago. It was entitled 
“How One New Machine Doubled a 
Small Company’s Output,” and de- 
scribed a Wiedemann turret type 
punching machine. The Wiedemann 
Machine Co. saw fit to make a re- 
print of the article, then to invite the 
sales personnel of its distributors to 
send in letters analyzing and inter- 
preting sales features that could 
stem from the article. 


From Start to Finis 


A Long Island home-moderniza- 
tion company recently reported that 
about 300 home owners called on it 
annually for emergency help, but 
that in 90 per cent of these cases it 


was impossible to pick up where the 
do-it-yourself-er left off. One reason 
for the failures was poor cutting with 
inadequate tools, taking its toll, it 
would seem, in temper, time, and 
trouble, in whatsoever order you 
prefer. 


Easy on the Editors 


Early September was no time 
what with vacations, heat, and fall 
planning to ask editors on a tour of 
the Norma-Hoffmann Bearings Cor- 
poration to view a new operation, ac- 
cording to that company’s agency, 
Burson-Marsteller Associates, Inc. 
Instead, “do-it-yourself” press kits 
presenting most of the facts that 
could be gleaned from such a tour 
were sent to editors. And an invita- 
tion to stop by the plant when in the 
Stamford area. A pleasure! 


By E. S. Salichs 


Now Hear This 


“Hy-com” (highway communica- 
tions) is an experimental low-fre- 
quency radio system demonstrated 
recently by the General Motors Re- 
search Laboratories and Delco Radio 
Division. It has two basic parts—low- 
frequency transmitters spaced along 
the highway and transistorized re- 
ceivers in cars. Hy-com operates re- 
gardless of whether the car radio is 
turned on or not. Primarily, the voice 
from the road is a tip-off, an alert, or 
a brief warning, enough to let the 
driver know what to expect. Like— 
the state trooper is around the bend? 


Buoyant Bars 


Floating steel has been developed 
by the Crosley Division, Avco Mfg. 
Corporation. What next? Sinkproof 
wrist watches? 


MR. STRASSER COMES TO TOWN—Federico 
Strasser, a long-time contributor to MACHINERY, 
recently made his first visit to the States, by 
reason of being the 1959 winner of the Presteel 
Award, which he received at the annual meeting 
of the Pressed Metal Institute on September 16. 
Mr. Strasser also dropped in at 93 Worth St. and 
met our editor, Charles O. Herb, and the edi- 
torial staff. Mr. Strasser has a cosmopolitan back- 
ground—he was born in Hungary, took an elec- 
trical engineering degree in Milan, Italy, worked 
in Milan, then in Cologne, Germany. Since 1939, 
he has lived in Santiago, Chile, where he is a 
partner in a leading manufacturing concern that 
makes electrical items and plastics. Whence 
stem the many interesting articles he has had 
published in MACHINERY, his most recent con- 
tribution having just appeared in October under 
the title “How to Avoid Die-Plate Failures.” 
Hasta la vista, Senor Strasser! 
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Economical, Versatile, Absolutely Accurate Automation! 


ederal Dial Feed Indexing Table 


Jia 
Mount Indexing Table 
on your own presses 


Use with drill presses, 
air cylinders, drills and 
tapping heads 


“ah 


Mount on all Federal 
Presses 


performs up to 300 indexes per minute! 


The Federal Dial Feed Indexing Table performs 
hundreds of operations that formerly required spe- 
cialized, high-priced equipment. Its application is 
limitless. Use on your present equipment, on Fed- 
eral Presses, or independently with air cylinders, 
drills and tapping heads, or drill presses. The 
savings in tooling costs—in greatly increased pro- 
duction are almost unbelievable. Performs up to 20 
multiple station operations — delivers up to 300 in- 


Federal Press Company, 901 


dexes per minute. Cam-type indexing mechanism 
assures perfect accuracy—smoothest operation. Ab- 
solute alignment is assured as “shot-pins” enter 
index holes after each index of the dial. A “safety 
pin” automatically stops press— protecting the dies— 
should misalignment occur for any reason. Gear or 
chain driven. Automatic parts feeder and ejector op- 
tional. For presses of up to 100-tons. Write for data, 
plus information on Federal’s rebuilding facilities. 


Division Street, Elkhart, indiana 


FEDERAL = PRESSES 


35 Years of Quality Construction 
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$44,954 savings first year } 5 
James Rowley, superintendent of the milling and grind- 


ing machine group at Brown & Sharpe Mfg. Co., Providence, 
Rhode Island, expects his new Giddings & Lewis tape- 78% timesavings 
controlled horizontal boring, drilling, and milling machine Basi. 
to pay for itself in a hurry. 
Savings in production hours are running at the rate of 
$8,594 per year on jobs like those illustrated at the right. 
On the same jobs, net savings in tooling have totaled $36,000. 
Programing requires no special skills or capabilities — 
a knowledge of part layout and job setup is all that is re- 
quired to prepare data. Programing and preparation of 
tapes for many jobs can be done within several hours. 
Economic justification for the Numeripoint*-controlled 
G&L was an open and shut case when Brown & Sharpe 
faced the cost of tooling for production of a new line of 
machines. It quickly was determined that the tons of jigs 
and fixtures required could be “‘traded”’ for the new tape- 
controlled machine. Added advantages of tape: greatly ties ie: ered 
reduced lead time, freedom to modify design almost at will uiatlachine kne 
because of the moderate cost involved, reduced handling, 
lower unit production cost, improved accuracy, and reduc- 
tion in human error. 
Giddings & Lewis tape-controlled horizontal boring, 
drilling, and milling machines are providing competitive 
advantage for manufacturers of power generation equip- 
ment, printing presses, construction machinery, machine 
tools, and transportation equipment. 
The direct savings and plus- 
benefits of tape control are proved 
and ready for your company. For 
complete information and cost analy- 
sis, consult your local G&L distributor 
or write to Gippincs & Lewis Ma- 38% savings in unit hours on tt 
CHINE Too. Company, Fond du Lac, “a ng machine bed proved 
Wisconsin. ee pea lage ae 


pally through reduction in han 


Giddings & Lewis Model 3045 horizontal 
boring, drilling, and milling machine 
with Numeripoint* control 

and rotary table. 


*Numeripoint is the G&L trade-mark for its punched tape discrete positioning system. 


(J 50% savings i: 


Giddings & Lewis manufactures: vertical and horizontal boring machines, MUG ne : 
vertical turret lathes, planers, planer mills, contour milling machines, die and finish: bor 
sinking machines, drilling machines, numerical and tracer control systems, Each of tt 

boring tools and related items, and machine tool accessories. n 
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California 


NATIONAL ACME Co., Cleveland, 
Ohio, announced the purchase of the 
SHALCO CorFoRATION of Palo Alto, 
Calif., through acquisition of capital 
stock, to operate as a wholly owned 
subsidiary of the parent machine 
tool company. Shalco Corporation is 
a developer and manufacturer of 
shell core and shell molding ma- 
chines and related production foun- 
dry equipment. HERBERT VON 
Wo rr, Shalco sales manager, will 
come to Cleveland as manager of 
the National Acme Shalco Division. 
FRANK SHALLENBERGER, president of 
Shalco, will continue as a consultant. 
AsHLEY HOLLINGswoRTH will be re- 
tained as chief engineer and Nor- 
MAN SWANSON as works manager in 
California. Georce V. Harris also 
will be available as a consultant on 
shell molding applications. 


OakiTE Propucts, INnc., New 
York City, announces that T. A. 
(Tep) RowirseN has been ap- 
pointed manager of the South Pacific 
Coast Division of the company. Mr. 
Rohlfsen succeeds J. C. LEONARD, 
who is retiring after thirty-five years 
of service. In his new position, Mr. 
Rohlfsen will direct the activities of 
fourteen technical service repre- 
sentatives in Southern California’s 
industrial community. 


StEGLER CorporaTIon’s Hufford 
Division, El Segundo, Calif., an- 
nounces the completion of a new 
metallurgical laboratory, designed 
for the analysis of space-age metals. 


Florida and Texas 


Moore INpDusTRIAL TOOLING Co., 
Orlando, Fla., has been appointed 
by the METALLURGICAL PropuCcTs 
DEPARTMENT of General Electric 
Co., Detroit, Mich., as an authorized 
Carboloy distributor in the central 
Florida area. The new distributor’s 
address is 1110 West Pine St., Or- 
lando. 


JoseEpH T. Ryerson & Son, INc., 
Houston, Tex., announces the ap- 
pointment of Loren B. Cray as 
sales manager. JAMEs W. ProvAN 
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was named manager of the general 
order and merchandise inventory 
department. 


Illinois and Indiana 


Joun F. Gauptan has been ap- 
pointed assistant sales manager of 
ARMSTRONG Bros. Toot Co., Chi- 
cago, Ill. Mr. Gaudian has served as 
Chicago district sales manager since 
1956 and will continue to supervise 
Chicago district sales in addition to 
his new duties. 


DoLe VALVE Co., Morton Grove, 
Ill., announces the appointment of 
THomas B. CHAcE to the newly 
created position of executive vice- 
president. The company also an- 
nounced the appointment of FRANK 
H. Byrne to vice-president—manu- 
facturing. 


KeirH A. Hixx has been appointed 
chief engineer of new product de- 
velopment for the BrEsLyY-WELLEs 
CorpoRATION, South Beloit, Ill. 


HayNeEs STELLITE Co., Kokomo, 
Ind., Division of Union Carbide Cor- 
poration, is now producing invest- 
ment castings of Armco Steel Corpo- 
ration’s 17-4PH stainless steel. Parts 
will be marketed under the trade- 
mark “Haynes” alloy No. 474. 


C. Ropert STONE has been named 
chief production engineer of Porrer 
& BRUMFIELD Division of American 
Machine & Foundry Co., Princeton, 
Ind. 


Michigan 


DetrROIT BROACH & MACHINE Co. 
of Rochester, Mich., has licensed a 
worldwide manufacturing and sales 
organization to market its precision 
tools abroad. Association with the 
BIRMINGHAM SMALL ARMS TOOLS 
Group, which includes several com- 
panies forming one of Europe’s larg- 
est manufacturers of broaching tools, 
machine tools, and cutting tools, will 
provide an enlarged network of over- 
seas outlets for the firm’s products. 
The group’s worldwide sales organi- 
zation will aid in introducing Detroit 


INDUSTRY 


B.S.A. machine tools to manufac- 
turers in more than forty nations 
throughout the world. Detroit Broach 
will continue to supply North and 
South American manufacturers with 
a complete line of broaches, broach- 
ing machines, and machine tools to 
specification under the new arrange- 
ment. 


MicuicAN Toot Co., Detroit, 
Mich., has acquired the assets of 
Gear GRINDING MACHINE Co. relat- 
ing to gear grinding machines and 
processes, and has established a new 
Gear Grinding Machines Division 
with headquarters at 7171 E. Mc- 
Nichols Road, Detroit. The new 
Michigan Tool division will be re- 
sponsible for engineering, manufac- 
turing, service, and sales of gear 
grinding equipment. 


AMERICAN-STANDARD INDUSTRIAL 
Division, Detroit, Mich., announces 
that ALBERT O’B. ANDREws has been 
appointed president of the division. 
Mr. Andrews succeeds JoHN W. 
BRENNAN, who will engage in the 
engineering and development of the 
corporation’s air-conditioning and re- 
lated product lines, with particular 
emphasis on expansion in the over- 
seas markets served by American- 
Standard. 


UpyLirE CorporaTIoNn, Detroit, 
Mich., announces that W. JosEPH 
Curr retired as president of Fred- 
eric B, Stevens, Inc. He will con- 
tinue as a consultant to Stevens and 
as a member of the board of direc- 
tors of the Udylite Corporation. Mr. 
Cluff will be succeeded by CLypE H. 
REEME, president of the Udylite 
Corporation, of which Stevens is a 
subsidiary. 


PENINSULAR STEEL Co., Detroit, 
Mich., announces the appointment 
of Aton L. WHEELER as manager 
of sales. Mr. Wheeler will direct the 
sales activities of all nine steel serv- 
ice centers of the company. This 
position was formerly held by Wes- 
LEY A. Kurtz, who is now vice- 
president of customer relations. 


AC Spark Ptuc, the electronics 
division of General Motors Corpo- 
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SPRAY IN YOUR 
OWN PLANT 


Flame spraying hi-temperature crucibie 


Apply coatings of high melting point materials with the METCO 
Plasma Flame Spray Gun...10,000°—15,000°F. A few: niobium car- 
bide—tantalum carbide—thorium oxide—tungsten—zirconium boride 





Now any material that can be melted without decom- 


i b d. Despite high i - ° 
posing com e spraye | espite high melting tempera Plasma Flame — how it works 
ture, object sprayed stays cool. 


The METCO Pl Flame S Gun pro- 

High fluidity of particles and high velocity of impinge- ee ee e 

. : duces an arc contained in a water-cooled nozzle. 
ment bond particles together to produce high density poe bl h mete: dth 
coatings semi-fused to work surfaces. Absence of air ; “ a i ee — sortie yenteng 
eliminates oxidation. is “excited” to energy states having temperatures 
approaching 30,000°F. This Plasma “Flame” is 
used for melting and spraying any desired 
material. 














with the standard apparatus on various shaped objects 
and mandrels. Coating densities are easily controlled 
and up to 98% of theoretical can be obtained. Lowered 
oxide contents, with improved bond and tensile 
strengths are additional advantages. 











Spraying tungsten on brass mandrel Tungsten coated graphite part The METCO Plasma Flame Gun is the latest development 
in flame-spraying equipment by METCO. Write today for 
free bulletins describing the various flame spraying proc- 
esses and the Plasma Flame Spray Gun. 


Metco Type MB Plasma Flame Spray Gun 


Here is a valuable new tool for the metalworking re- 
search department or production line. The METCO Metallizing Engineering Co., Ine. 
Plasma Flame Spray Gun operates on inexpensive inert Flame Spray Equipment and Suppties 
gases, with high electrical power conversion efficiency Westbury, pon be aa ie “a METCO 
and long component life. Continuous hot gas streams, in Great Britain: METALLIZING EQUIPMENT CO. LTD. 
as hot as 30,000°F., with accurate control of tempera- Chobham-Near-Woking, England 

ture, can be generated for costs of % to % those of 


oxygen-fuel gas equipment for equivalent heat output. 


Metallizing Engineering Co., Inc. 
1131 Prospect Ave., Westbury, L. |., New York 


: Please send me free bulletin on the Metco Plasma Flame 
Other advantages include push-button operation, ex- Spray Gun. 
tremely simple training of personnel, elimination of 


Name Title 
flash-back and explosion problems. 





Company 





Materials that can be sprayed 


Address 





Specifically, a wide range of metals and their oxides, 


° . . Zone State 
carbides, borides, and refractories have been sprayed 





r------------ 
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ration, Flint, Mich., announces the 
promotion of Ciirrorp L. JOHNSON 
of AC Spark Plug Division to manu- 
facturing manager of Hyatt Bearings 
Division, Harrison, N. J. Selection 
of James L. Exuiotrt to succeed 
Mr. Johnson as director of produc- 
tion engineering at AC in Flint was 
also announced. 


Dana Corporation, Toledo, 
Ohio, has created a new division to 
carry on the manufacture of Rzeppa 
constant-velocity universal joints. To 
be known as the Con-VEL Division, 
it will remain in its present location 
in Detroit, Mich. 


Rivett Inc., Boston, Mass., has ap- 
pointed Kerns-Morre.t Co., 9140 
Charlevoix Ave., Detroit, Mich., as 
exclusive distributor in the Detroit 
area for Rivett air and hydraulic 
valves, cylinders, and power units. 


Ricuarp P. Vittwock has been 
appointed research engineer of 
MICHIGAN ABRASIVE Co., Detroit, 
Mich. 


Roro-FinisH Co., Kalamazoo, 
Mich., announced the appointment 
of Joun R. Strom as chemist and 
process engineer for the company. 


YONALD T. WALKER has been 
named sales manager for CocsprLL 
Toot Propucts, INc., Oak Park, 
Mich. 


New England 


TORRINGTON Mec. Co., Torring- 
ton, Conn., announces that Epwarp 
E. FRANKs, JR., was appointed dis- 
trict sales manager in Chicago for 
the Machine Division of the com- 
pany. Epwarp Keatinc and ARTHUR 
Fortin, under Mr. Franks’ direc- 
tion, will continue to cover Illinois, 
Indiana, Wisconsin, and part of Min- 
nesota from Torrington Co.’s new, 
enlarged quarters at 6034 N. Cicero 
Ave., Chicago. This office will also 
include sales and engineering serv- 
ices for the fans, blower wheels, 
impeller units, and special blowers 
produced by the company’s Air Im- 
peller Division. 


VEEDER- Root Inc., Hartford, 
Conn., announces that ArTHur E. 
KALLINICH, vice-president in charge 
of catalogue sales, will be vice-pres- 
ident in charge of new products and 
new businesses. Another Veeder- 
Root subsidiary, the Horo-Krome 
CorPoRATION, expanded its research 
and plant facilities in West Hartford, 
Conn., and completed manufactur- 
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ing operations in Dundee, Scotland, 
for the marketing of a complete line 
of socket screw products overseas. 


Harxan J. Hauser has been ap- 
pointed manager of field sales for 
FARREL-BIRMINGHAM Co., INc., An- 
sonia, Conn., to succeed D. WHEELER 
Ciark. He has also been appointed 
to the company’s management com- 
mittee and has been transferred to 
the general offices in Ansonia. 


Wayne D. Joxnson has been ap- 
pointed assistant sales manager for 
NornMA-HOFFMANN BEARINGS Cor- 
FORATION, Stamford, Conn. 


Norton Co., Worcester, Mass., 
announces that Ropert CusHMAN 
has been appointed general sales 
manager of the company’s Abrasive 
Division, W. ALEx McCune suc- 
ceeds Mr. Cushman as sales man- 


Robert Cushman, general sales man- 
ager, Abrasive Division, Norton Co. 


ager of grinding wheels. Haran T. 
PrerPont has been appointed sales 
manager of abrasives, succeeding 
Grorce A. Park, who retired after 
a Norton career of fifty years. WiL- 
LIAM A. RussELL, formerly Detroit 
district manager, returns to the 
Worcester, Mass., office to assume 
Mr. McCune’s post as manager of 
field sales, grinding wheels. Davip 
H. Paut has been named district 
manager at Detroit. Mr. Cushman 
has been with Norton for fifteen 
years. The company also announces 
the change of the corporate name of 
Norton Behr-Manning Overseas Inc. 
to Norton International Inc. 


Barry Controis, Inc., Water- 
town, Mass., has announced its pro- 
motion of two executives. A. S. 
“Mike” CHIVERS was promoted to 
the newly created post of manager 
of the Watertown Division. RussELL 


Lowe is promoted to manager of the 
Western Division, Burbank, Calif. 


Wooprow Ticy has been elected 
a vice-president of the Unrrep- 
GREENFIELD CORPORATION, Green- 
field, Mass. In addition to his new 
corporate duties, Mr. Tichy will con- 
tinue as general manager of the 
Whitman & Barnes Division, Plym- 
outh, Mich. 


Grorce H. Lockwoop has been 
appointed manager of development 
and research for the HEALD Ma- 
CHINE Co., Worcester, Mass. 


Witt1am T. KeEatinc has been 
named Boston area sales representa- 
tive for ARMSTRONG Bros. Too. Co., 
Chicago, Il. 


Pau W. Knapp was appointed 
sales engineer, carbide division, in 
the Boston area for FrrtH STERLING, 
Inc., Pittsburgh, Pa. 


Brown & SHARPE Mee. Co., Prov- 
idence, R. I., announces the appoint- 
ment of JoHn F. Hines as sales man- 
ager of its Cutting Tool Division. 
RicHarp Irvinc Wutre has been ap- 
pointed to replace WiLLIAM YATEs, 
former B & § cutting tool engineer 
in the New England and upper New 
York State area. 


New York and New Jersey 


J. H. Wiriiams & Co., Buffalo, 
N. Y., subsidiary of United-Green- 
field Corporation, announces that 
Joun F. ScHuetrer has been pro- 
moted to superintendent of finish- 
ing. Mr. Schleifer is replacing Mu.- 
TON P, Brapitey, who has been 
transferred to United-Greenfield’s 
Whitman & Barnes Division in 
Plymouth, Mich., as factory man- 
ager. 


Rosert E. WHITE was appointed 
eastern district sales manager of 
ARMSTRONG Bros. Toot Co., Chi- 
cago, Ill., and will make his head- 
quarters at the company’s New York 
City office. 


Swney Wane has been appointed 
vice-president—distributor products 
of LinpE Company, division of 
Union Carbide Corporation, New 
York City. 


Roianp H. Wutson has been ap- 
pointed assistant works manager of 
RiverRsmE METAL Works, Riverside- 
Alloy Metal Division, H. K. Porter 
Co., Inc., Riverside, N. J. 


Jack H. Powers has been named 
supervisor of metallography at 
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DUTY MASTER 


a brand new a-c. motor 


Product of Reliance Electric and Engineering Company and its Master Electric Division, 
Duty Master’s new design gives users better protection from the inside out, simplified lubri- 
cation, better response and improved all around performance. The Duty Master line, from 
protected open, to totally enclosed, explosion-proof, 1 to 250 hp., is ready for delivery NOW. 


Duty Master’s insulation, by means of a series of multiple dips and bakes in thermosetting 
varnish plus final protection in finishing enamel, makes it resistant to water, acid, dirt and 
other contaminating elements . . . adds years to motor life. 





‘*‘Metermatic” lubrication regulates flow of grease to the bearing—provides automatic grease 
relief. No danger of over-or under-lubrication . . . no maintenance headaches. 


Duty Master’s low inertia rotor has faster response in starting, stopping and reversing. This, 


plus better ventilation and increased accelerating torques, permits frequent starts and stops 
without over-heating. 


Duty Master’s new design proves conclusively that all a-c. motors are not alike . . . that this 
new motor gives users the best value in industry today. 


Call your Reliance Sales Engineer or distributor—listed in the Yellow Pages—for the com- 


plete story, or write for Bulletin No. B-2106, Reliance Electric and Engineering Company, 
24701 Euclid Avenue, Cleveland 17, Ohio. 


B-1636 


RELIANCE tncmenne co 
DEPT. 311A CLEVELAND 17, OHIO Guat? 
CANADIAN DIVISION: TORONTO, ONTARIO 


Sales Offices and Distributors in Principal Cities 
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ADAMAS’ CARBIDE 
Kenilworth, N. J. 


CoRPORATION, 


North Carolina and Georgia 


JoserH T, Ryerson & Son, Inc., 
Charlotte, N. C., has announced that 
Reynolds aluminum has been added 
to the company’s stocks and that 
service on aluminum, in addition to 
service on steel, was being given to 
metal users in the southeastern 
market. 


Joun O. CusHING was appointed 
district manager, Atlanta, Ga., for 
SKF Inpustries, INc., Philadelphia, 
Pa. In his new post, Mr. Cushing 
will direct the sales and engineering 
services’ activities for the manufac- 
turer in its Atlanta district. 


Pennsylvania and 
Maryland 


CrucIBLE STEEL COMPANY OF 
AMEnrica, Pittsburgh, Pa., has named 
Maurice J. Day to the newly cre- 
ated post of vice-president—commer- 
cial in an expansion of its sales or- 
ganization. Mr. Day will have full 
responsibility for sales management. 
Georce W. STAMM, vice-president of 
sales, continues in that position. 
WALTER E. Grecc succeeds Mr. Day 
as head of the Technology Depart- 
ment with the title of director of 
technology. He also continues in his 
present position with Crucible as 
director—Technical Development Di- 
vision. 


LANDIS MACHINE Co., Waynes- 
boro, Pa., announces that Leste M. 
Hess has been elected vice-president 
and assistant general manager. He 
served as assistant treasurer from 


1947 to 1948, and as treasurer from 
1948 to 1958, when he was named 
treasurer and assistant controller. He 
has also served on the board of di- 
rectors since 1956. He is succeeded 
by H. L. Steck, who was named 
controller-treasurer. E. C. HANNA 
was elected to the newly created 
post of director of engineering. 
GrorceE W. LyMAN succeeds Mr. 
Hanna as chief research engineer. 


Nice BALL BEARING Co., Philadel- 
phia, Pa., a division of Channing 
Corporation, has announced two pro- 
motions. THoMas E. SpeNcE be- 
comes vice-president in charge of 
engineering. F. Russet SmirH be- 
comes chief engineer. 


BriLGRAM GEAR & MACHINE Works, 
Philadelphia, Pa., has announced the 
appointment of ADRIAN MARMOR as 
president and general manager. JoHN 
Maywuort, former Bilgram head, 
has disposed of his interest in the 
company and retired after fifty-nine 
years of service. 


Ricuarp P, Simmons has _ been 
named manager of quality control 
by LatrospeE STEEL Co., Latrobe, Pa. 
Mr. Simmons will organize, coordi- 
nate, and direct the company’s new- 
ly organized quality-control depart- 
ment. 


USI RosopyneE Division of U. S. 
Industries, Inc., Silver Spring, Md., 
announces the appointment of S. S. 
PopNnos as general manager of the 
division. 


Ohio 


HANNIFIN Co., Division of Parker- 
Hannifin Corporation, Cleveland, 


(Left) Leslie M. Hess, vice-president and assistant general manager, and 
(right) E. C. Hanna, director of engineering, Landis Machine Co. 


Ohio, announced the appointment of 
O. J. Mauna as president and gen- 
eral manager. Mr. Maha _ succeeds 
ELtwoop G. PETERSON, who will 
continue as a vice-president and di- 
rector of Parker-Hannifin Corpora- 
tion, specializing in corporate de- 
velopment. Establishment of three 
major product groups within the 
Hannifin Co. Division, each with its 
cwn manager, was also announced. 
H. H. Apams, Hannifin vice-presi- 
dent, was named to head the Power 
Cylinder Division, M. E. LAwRENcE 
becomes manager of the Machinery 
Division, and Z. J. LANsky was made 
manager of the Air Valve and Crown 
Division. 


E. W. Suuster has been ap- 
pointed coordinator of foreign busi- 
ness for the E. W. Buss Co., 
Canton, Ohio. Mr. Shuster will be 
responsible for coordinating com- 
pany-wide policy for all foreign 
operations of the company, including 
manufacturing subsidiary companies 
at Derby, England, and Paris, 
France. Mr. Shuster’s office will be 
located in the company’s general 
offices at Canton. 


Fawick CorporaTiIon, Cleveland, 
Ohio, has established a new Hy- 
draulic-Electronic Division. Ray G. 
Hott has been named manager of 
the division. Oscar H. BANKER con- 
tinues as director of research and 
development of the new Fawick 
division. The Fawick Hydraulic- 
Electronic Division will have main 
offices, laboratory and production fa- 
cilities at 9919 Clinton Road, Cleve- 
land 11. 


Srmonps - WORDEN - WHITE Co., 
Dayton, Ohio, has announced the 
start of a one-third million dollar 
program to expand manufacturing 
facilities of its grinding wheel divi- 
sion. The new facilities, to be com- 
pleted by December, 1959, will 
double production to meet the 
increasing market demands. 


Ferry Cap & Set Screw Co., 
Cleveland, Ohio, announced _ that 
HaroLtp D. Nortu, Jr., has been 
elected president of the company. 
Mr. North succeeds C. N. LANsING, 
Jr., who resigned in June. JaMeEs M. 
Kitypack will continue as Ferry 
board chairman. Elected new direc- 
tors of the company were Mr. North, 
Cart C. Crayton, and Jonn D. 
WILLIAMS. 


DonaLp M. Pattison has been 


elected president of Henry P. Boc- 
cis & Co., Cleveland, Ohio. 
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Lockwood Oliver, Jr., sales manager, 
Bardons & Oliver, Inc. 


Barpons & O Liver, INc., Cleve- 
land, Ohio, announces that Lock- 
woop OLIvER, Jr., has been ap- 
pointed sales manager. He succeeds 
Epwin F. Huce, a 53-year veteran 
with the company, who has retired 
from his position as vice-president 
in charge of sales. Mr. Huge will 
continue as a director. Mr. Oliver 
was New England sales representa- 
tive and assistant sales manager be- 
fore the appointment. 


Water K. BaltLey, president of 
Warner & Swasey Co., Cleveland, 
Ohio, has been named a member of 
the board of directors of OsBporn 
Mec. Co., that city. Mr. Bailey is a 
director of the Warner & Swasey 
Co., as well as of a number of other 
firms. He is board chairman of War- 
ner Swasey Asquith, Ltd., Warner 
& Swasey’s English affiliate. 


Walter K. Bailey, member of the 
board of directors, Osborn Mfg. Co. 
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The former PEERLEss ELECTRIC 
Co. of Warren, Ohio, became PEER- 
Less Evectric Division, the four- 
teenth division of H. K. Porter Co., 
Inc. Porter plans further expansion 
of Peerless Electric Division into the 
manufacture of other air moving 
equipment and electric motors re- 
quiring special design and manu- 
facture. 


Louis PoLk, Jr., has been named 
assistant vice-president and manager 
of the Gaging and Automation Sys- 
tems Divisions, including the service 
and repair depots located in major 
industrial areas, of the SHEFFIELD 
CorpPoRATION, Dayton, Ohio, a sub- 
sidiary of the Bendix Aviation Cor- 
poration. 


Rosert S. Bouin has been ap- 
pointed as chief engineer of ToLEDO 
PirpE THREADING MACHINE Co., To- 
ledo, Ohio, In his new capacity, Mr. 
Bollin will carry on the program of 
redesigning, modernizing, and broad- 
ening the company’s line of hand 
and power pipe tools. 


TIMKEN ROLLER BEARING Co., 
Canton, Ohio, announces two pro- 
motions. Ross RussELL has been 
named manager of industrial engi- 
neering at the company. Succeeding 
Mr. Russell as division industrial en- 
gineer of the Steel & Tube Division 
is TARZAN MONDA. 


Darwin & MILNER, INC., Cleve- 
land, Ohio, has moved into new 
quarters in that city. The new ware- 
house and office are at 2222 Lake- 
side Ave. 


Wisconsin and Minnesota 


DumoreE Co., Racine, Wis., has 
acquired Master Mec. Co., Inc., of 
Hutchinson, Kan. Officers of the 
newly organized company are Ros- 
ERT HAMILTON, chairman of the 
board; GeorcE E. Sxovp, president; 
Don Morton and Howarp ANDER- 
SON, vice-presidents; M. E. Hamiut- 
TON, secretary; MARION H. ToLANp, 
treasurer. Other key employes in- 
clude Witi1aM A. Lackey, plant 
manager; G. L. SOLLENBERGER, pur- 
chasing agent; GENE LAVIELLE, plant 
foreman; and NorvAt MESKIMEN, 
inspector. 


ALLIs-CHALMERS Mrc. Co., Mil- 
waukee, Wis., announces that Rus- 
SELL A. HEDDEN has been appointed 
works manager of manufacturing, 
Industries Group, at Allis-Chalmers 
West Allis, Wis., works. He succeeds 
E. W. Bonness, who has been named 


consultant to the director of manu- 
facturing, Industries Group. 


James K. McGiney has been ap- 
pointed general sales manager of 
Durant Mec. Co., Milwaukee, Wis. 
Mr. McGinley will direct Durant’s 
thirty-three sales offices in the United 
States, as well as its nineteen for- 
eign sales offices. 


E. F. Vitter Co., Milwaukee, 
Wis., has sold its line of machine 
tool attachments to the ZrERDEN Co. 
of 3815 S. Kinnickinnic Ave., Mil- 
waukee. The attachments are sold 
under the “Tru Hole” trademark. 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Minneapolis, Minn., has 
appointed FraNnK P. KELLY manager 
of manufacturing operations for the 
Brown Instruments Division, Phila- 
delphia, Pa. He succeeds Frank M. 


Rea, who has been assigned to Hon- 
eywell’s Industrial Products Group 
as a consultant in industrial engi- 
neering, tooling, and subcontracting. 


Canada and Mexico 


PANGBORN Canapa, Ltp., Toronto, 
Canada, has been incorporated to 
market the complete line of blast- 
cleaning and dust-control equipment 
and metal abrasives produced by 
PANGBORN CORPORATION, Hagers- 
town, Md. Pangborn Canada has of- 
fices at 38 Mattson Road, Toronto. 
The board of directors and officers 
of the new company include: 
THoMAs W. PANGBORN, chairman; 
Joun C. PANcBoRN; RALPH M. 
TRENT, president; LLoyp L. Stour- 
FER, vice-president; and HELEN R. 
FIsHER, secretary. JOHN R. BELL is 
treasurer. 


GarLock Packinc Co., Palmyra, 
N. Y., announced that formal nego- 
tiations to manufacture mechanical 
packings in Mexico City have been 
completed. GARLOCK DE Mexico, the 
name of the new subsidiary, is the 
joint venture of Garlock and _ its 
Mexican distributor, Louis Mulas, 
sucs., S. A. 


Europe 


H. A. LAMPMANN has been ap- 
pointed manager of European sales 
engineering for the E. W. Buiss Co.’s 
Rolling Mill and Mackintosh-Hemp- 
hill Divisions. In his new capacity, 
Mr. Lampmann will be primarily 
responsible for sales engineering, 
service, installation, and erection of 
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Bliss mills and allied equipment. 
With the exception of the Western 
Hemisphere, Japan, and Australia, 
he will cover all parts of the Free 
World. While he will make his 
headquarters at the Bliss plant at 
St. Ouen-sur-Seine, near Paris, Mr. 
Lampmann will help further the ac- 
tivities of Bliss-Henschel, West Ger- 
many. 


Grippincs & Lewis MACHINE TOOL 
Co., Fond du Lac, Wis., has ac- 
quired a substantial interest in a 
German firm, NAssoviA WERKZEUG- 
MASCHINENFABRIK G. M. B. H.., lo- 
cated in Langen near Frankfurt 
am Main, Germany. The Nassovia 
plant comprises approximately 60, 
000 square feet and presently em- 
ploys approximately 400 persons. 
The product line of Nassovia is 
die-sinking and profiling machines, 
transfer machines consisting of 
rotary-table chucking automatics, 
and spark erosion machines. 


Obituary 


FREDERICK W. McIntyre, Snr., 
died on October 8 in Worcester, 
Mass., at the age of seventy-two. 
He retired as chairman of the board 
of the Reed-Prentice Corporation of 
Worcester in November, 1954, and 
became a resident of Bal Harbour, 


Fla., in 1956. 


New Books 


AMERICAN STANDARD — REAMERS. 
ASA B5.14-1959. 59 pages. 
8 1/2 by 11 inches. Published 
by the American Society of 
Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. 
Price, $2.50. 


The newly revised American 
Standard B5.14-1959 covers nomen- 
clature, definitions, types, sizes, and 
tolerances for reamers. Following a 
comprehensive glossary of reamer 
terms, there are tables of tolerances 
and general dimensions for thirty- 
seven types of reamers. The prin- 
cipal revisions are in the areas of 
nomenclature and the addition of 
standards for a greatly extended 
series of high-speed-steel straight- 
shank reamers. 


MINUTES OF THE SEVENTH ANNUAL 
ATOMIC ENERGY COMMISSION 
WELDING CONFERENCE. 253 
pages; 8 by 10 1/2 inches; illus- 
trated. Distributed by Office of 
Technical Services, Department 
of Commerce, Washington 25, 
D. C. Price, $2.50. 


This book recounts the events of 
the Joint AEC-ASM Welding Forum 
World Metallurgical Conference 
held in Chicago on November 6-8, 
1957. It presents a comprehensive 
report of committee discussions rela- 


tive to the welding of 347 stainless 
steel and the welding problems en- 
countered by the U. S. Atomic 
Energy Commission contractors. 


Coming Event 


NoveMBER 2-6—Forty-First Na- 
tional Metal Exposition and Con- 
gress to be held at the International 
Amphitheatre, Chicago, Ill. It is 
under the management of the Amer- 
ican Society for Metals, 7301 Euclid 
Ave., Cleveland 3, Ohio; Chester L. 
Wells, director. 


oO 7 Q 


Conference on Taxation of 
Investments Abroad 


Representative Hale Boggs, chair- 
man of the Subcommittee on For- 
eign Trade Policy of the House 
Ways and Means Committee, will be 
a featured speaker at the Tax Insti- 
tute symposium on “The Impact of 
Taxation on Management Responsi- 
bility for Investments and Opera- 
tions Abroad,” to be held in Wash- 
ington at the Mayflower Hotel on 
December 3 and 4. H.R. 5, the 
“Foreign Investment Tax Act of 
1959,” was introduced by Represent- 
ative Boggs, and is designed to en- 
courage private American investment 
abroad by offering liberalized tax 
treatment. 


AMA 


DOBRODOSLICA (WELCOME)— 
Edward L. Dreyer (center), presi- 
dent of Adamas Carbide Corpora- 
tion, Kenilworth, N. J., welcomes 
a study team of visiting Yugo- 
slavian engineers. The group, 
eight men and one woman repre- 
senting various Yugoslavian in- 
dustries, visited Adamas as part 
of an extensive U. S. State De- 
partment-sponsored study of 
American metalworking plants 
and tool and die shops. 


Lelcomeite Veda mas | 


ORRO! i 


MACHINERY, November, 1959 








WORK-HOLDING BY WOODWORTH 


INTERNATIONAL HARVESTER CO. SPEEDS PRODUCTION 
om WITH WOODWORTH’S “FINGER” CHUCK 


R. C. PORTER, Chief Mechanical Engineer of International Harvester's 
Farm Implement Division in East Moline, Illinois, apprised the performance 
of N. A. Woodworth’s “FINGER” CHUCK as follows: “Formerly the chuck- 
ing operation involved individual clamps which were tightened by socket 
head screws. This method of holding the part was not only slower, but each 
screw had to be adjusted exactly to the same degree to maintain quality and 
locate the gear accurately. Now, using Woodworth’s air-operated “FINGER” 
CHUCK the gear is automatically clamped equally in a fraction of the time 
required in the previous method of holding.” 
WOODWORTH’S SPECIAL AIR-OPERATED COMPEN- 
SATING “FINGER” CHUCK (shown above) firmly and ac- 
curately positions nodular iron castings of beater shaft bevel 
gears for machining. Parts are automatically turned and faced 
R. C. PORTER : in six operations on a #5 Gisholt turret lathe equipped with 
Lynn Hydraulic Drive: (1) Rough bore 1” in the shank for 
core drill; (2) core drill and turn; (3) finish bore and finish 
turn; (4) face boss and undercut; (5) face the end of the hub 
and chamfer I.D. and O.D.; (6) finish ream. The total stock re- 
moval is 3/32” on a side. 
Using Woodworth’s 13” drawbar operated “FINGER” CHUCK, 
International Harvester has cut loading time and INCREASED 
PRODUCTION FROM 4% to 17 GEARS PER HOUR! 


aisle widioee When You Buy, Specify 
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LK Machine Tool Series Brings You... 


Direct Numerical Readings To .0001° 
| And Interchangeable Heads 


on 
tees weil latin. 


Jig 
Boring 








Projection screen showing 
scale readings to .0001”’. 


DECKEL LKB Jig Borer 
Worktable area: 25.6” x 11.8” 


This outstanding machine tool development couldn’t be 
more timely. The new DECKEL LK series of optical 
coordinate machine tools combines economy with ex- 
treme precision—at a time when these two factors are 
highly critical. 


Three Machines In One—Simple interchangeability of jig 
boring, jig grinding and profile measuring heads gives you 
a choice of one, two or three machines on one universal 
base. Change from one head to another takes only 
minutes. Used individually, each one of these machines 
will give you remarkable accuracy and performance. 


DECKEL LKS Jig Grinder 
Worktable area: 25.6” x 11.8” 


for 


Optical Coordinate 


Jig Profile 
Grinding Measuring 


DECKEL LKM Measuring Machine 
Magnification: 10X, 20X 


Direct Numerical Readings—For the first time on any ma- 
chine tool, coordinate table settings can be read di- 
rectly in numbers to ten-thousandths (.0001’’) of an 
inch. No conversions or interpolations are needed. Read- 
ing errors are practically impossible. Actual positioning 
accuracy is within .00012’’. 


Thermal Expansion Compensation—The inherent accu- 
racy of these machines is protected by a unique thermal 
expansion compensating device—built-in to the sup- 
porting bracket. Dissipation of heat from the gear box 
and drive motor provides additional thermal stability. 


Write For Additional Information 


“COSA 





nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


IN CANADA contact COSA CORPORATION OF CANADA, LTD., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontario 
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Bulletin 700, 
Type B-220A, 
AC Control 
Relay with 

2 N.O. and 

2 N.C. contacts. 
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NEW 
Bulletin 700, 
Type BX-440A, 
AC Control 
Relay can be 
wired for 
normally open 
or normally 
closed contacts, 


NEW ALLEN-BRADLEY BULLETIN 700 RELAYS 


Improved features set new performance standards 


For years, Allen-Bradley Bulletin 700 Type B 
and Type BX relays have been preferred for 
their long life and trouble free operation. The 
improvements in the new Bulletin 700 Type B 
and Type BX relays will set new performance 
standards wherever they are used. Naturally 
they use the famous A-B double break, silver 
alloy contacts which always remain in perfect 
operating condition without cleaning or filing. 
The cast coil cannot be damaged by the sever- 
est atmospheric conditions. 


These new Allen-Bradley Bulletin 700 Type B 
and Type BX relays offer even greater value 
and greater reliability than ever before—but 
the price has not been changed. 


New mechanical design gives at least 5 times 
greater operating life. 


New contact motion provides 10 times greater 
electrical reliability. 


Complete interchangeability— mounting 
dimensions are unchanged. 


New hermetically sealed plastic coil fits 
Bulletin 700 relays presently in use. 


New, stronger, movable contact crossbar— 
also fits old relays. 


New reinforced stationary contact blocks— 
interchangeable with previous design. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN - BRADLEY 


Member of NEMA 


Quality Motor Control 




















WHEN 

REDUCED VOLTAGE 
STARTING 

IS A MUST 


Only Allen-Bradley 
can provide all the answers 








The Allen-Bradley line of reduced voltage 
starters makes possible a selection of the 
best starter, not only to meet the power 
company’s requirements but also to 
provide the best starting conditions for 
the motor and the “‘load”’ that it drives. 
The simple solenoid contactors in A-B 
reduced voltage starters have only ONE | 








moving part—assuring millions of trouble 
free operations. And their double break, 
silver alloy contacts never need costly 
maintenance. Accurate, reliable overload 
relays protect motors against 

burnouts. Write for Publication 6088. 





Bulletin 740 


Graphite disc resistors are automatically 
inserted in series with the squirrel cage 
motor at starting, and they are 
automatically cut out after a pre- 
determined time. Turning a single screw 
on the starter frame adjusts the 
compression resistors exactly to motor 
and load conditions for velvet smooth 
acceleration. Ratings to 200 hp, 
220-440-550 v. 











Bulletin 640 

Where remote control is not needed, 
these graphite compression disc resistor 
starters provide stepless acceleration of 
squirrel cage motors. Operated by hand 
lever, the smooth starting of the motor 

is under the control of the operator. 
No-voltage and dependable overload 
protection is provided. Ratings to 200 hp, 
220-440-550 v. 
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Announcing 


CUNT Ls 


a versatile high-strength, heat-treatable 


copper alloy with this valuable 
combination of properties 


HIGH 
YIELD STRENGTH 


70,000 psi @ .50% 
extension under load, 
min., in precipitation— 

hardened condition. 
Elongation in 
4xD, min., 8%. 
READY 


NEW 


FROM 
ANACONDA 


HIGH ELECTRICAL 
CONDUCTIVITY 


AVAILABLE 


HIGH CORROSION 
RESISTANCE 
Comparable to copper 
and Everdur copper- 
silicon alloys. 


MACHINABILITY 


Compared with Free 


AS ROUND ROD 


In straight lengths 
including Ys" dia. 
to 1° dia. In coils 
Vie’ dia. to 4" dia. 
Inquire for 


METALLURGICAL COMMENT. Most of the nickel and silicon 
in heat-treated Cunisil are present as an intermetallic com- 
pound, nickel silicide, and it is the precipitation of nickel 
silicide in the form of particles of submicroscopic size by a 
relatively low temperature heat treatment that accounts 
largely for the distinctive properties of the alloy. 


Prior to the hardening heat treatment, the alloy is brought 
to a proper condition for hardening by giving it a solution 
anneal at a much higher temperature and then a quenching 
from this temperature; at this stage the alloy is quite soft 
and in a condition for drastic cold-working operations. The 
hardening heat treatment consists of heating at a controlled 
temperature for a definite length of time to obtain the de- 
sired mechanical properties. 
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other sizes. 


CUNISIL-837 is a high-strength, corrosion-resistant alloy that 
includes many of the desired qualities of Silicon Bronze or 
Everdur®. Its applications to date have been primarily in 
the electrical equipment field. 

FOR MORE INFORMATION—see your American Brass repre- 
sentative or write: The American Brass Company, Water- 
bury 20, Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 


ANACONDA 


Copper and Copper Alloy Mill Products 


MADE BY THE AMERICAN BRASS COMPANY 


5947 
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ABRASIVE CLOTH, Paper and Belt 
Crane Posing Co., 6400 Oakton St., 


Grove, 


ABRASIVES, Disc 


Gardner Machine Co., Beloit, Wis. 


Macklin Co., Jackson, Mich. 
Norton Co., 


1 New Bond St., Worcester, Mass. 


Simonds Abrasive Co., Tacony & Fraley Sts., 


thicotins Philadelphia 35, Penna. 


ABRASIVES, Polishing, Tumbling, Etc. 


Crane Packing Co., 6400 Oakton St., 
Grov 


e, ill. 
Macklin Co., Jackson, Mich. 


Morton 





Heavy Duty Vertical 
Milling A’ ment 


a Duty Offset 
Vertical Milling Attachment 


Universal Milling Attachment 





Send coupon for 


FREE Comparison 


Chart and detailed 
descriptive f 
on easy-to-use 


attachments. 


tterature 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 








234 For more dota, circle this page number on inquiry card 





Norton Co., | New Bond St., Worcester 6, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 


ACCUMULATORS, Hydraulic 
Erie Fou 1253 W. 12th St., Erie, Penna 


Co., 
Wood, D. , 1072 oun Ledger Bidg., Phila- 
delphia 5, Penna 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
et i A Pneumatic Tool Co., New York, 17, 
N 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, 
Pneumatic—Drills, Portable, 
matic, Etc. 


Portable, 
Pneu- 


ALLOY STEELS 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Tool Steel Co., Chicago Hts., Ill. 
Jessop Steel Co., Washington, Penna 
Ryerse Joseph Be Son, Inc., 2558 W. 16th 
icago 18, ‘we 
U. sy Stent orp., Carnegie- an ag | “gua Corp. 
Div., 436 7th Ave., Pittsburgh, 
Vanadium Alloys Steel Co., lentes, Pa. 
7 aga Lovejoy & Co., Inc., Cambridge, 
ass. 


ALLOYS, Bearing 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 

Mueller Brass Co., Port Huron, Mich. 


ALUMINUM and Aluminum Products 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson & Son, Jos. T., 16th & Rockwell Sts., 
Chicago 8, Ill. 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 


General Electric Co., Schenectady 5, N. Y. 
ARBOR PRESSES—See Presses Arbor 


ARBORS AND ae 


Brown & Sharpe Co., Providence, R. |. 

Chicnao-Letrehe, ae W. Ontario ; Chicago 
10, Ul. (end mills) 

Cincinnati Millin 


Machine Co., Milling Mch. 
Div., Marbur 


ve., Cincinnati 9, Ohio 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 


Jacobs anes Co., West Hartford, Con 
Kearney & Trecker Corp., 6784 W. "National, 
Milwaukee 14, Wis. 


Logansport Mich. Co., Inc., Logansport, Ind. 
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EXTENSIVELY REVISED! 


over 500 completely new pages of 
reference information and data 





THE 16T4 EDITION 
ON THESE AND 


Since the publication of the 15th Edition of MACHINERY’S HANDBOOK, wide- 
spread time-saving and money-saving advances in metalworking technologies, tech- 
niques and standards have taken place. Here are just some of the topics that have 
been added to the 16th Edition to help you keep abreast of the changes and 
developments in the ever-progressing metalworking industry. Only a NEW Handbook 


can meet the needs of today’s designing and metalworking jobs . 


. - help you move 


up to a better, more responsible position in your industry. 


SCREW THREAD SYSTEMS. Probably 
the most widely used section in the Hand- 
book, it has been completely revised to 
reflect the latest changes in screw thread 
standards. Contains dimensional data for 
all classes of Unified threads including the 
several new thread series recently added. 
The extensive tabular data and detailed 
discussion of Unified threads are useful 
to both the machinist and the designer. 
These tables present data for new Unified 
thread series and include hole sizes for 
tapping Unified threads based on the new 
minor diameter tolerances. Data are given 
for the manufacture and specification of 
Unified threads, the new Unified minia- 
ture screw threads, new dimensions for 
interference fit threads (studs), Acme 
screw threads, Stub Acme screw threads, 
and ——— threads. Complete dia- 
grams for each of these threads show the 
disposition of allowances, tolerances and 
crest clearances. 


GEARING. The subject of gearing has 
always been given careful attention in 
MACHINERY’S HANDBOOK. Advan- 
ces in fine-pitch precision gearing called 
for the inclusion of this kind of detailed 
information: enlarged spur and _ helical 
gears from 7 teeth up, composite error 
inspection, checking pressures, indicator 
limits, angular position errors, angular 
backlash, and a complete tubular descrip- 
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tion of data for specification on drawings. 
. .. This is the first handbook to give the 
exact formula and tables of data for the 
selection of helical gear milling cutters in 
the production of milled gears for experi- 
mental and replacement purposes. 


XAKKK 
XXXXX PITCH 
XXNXX OA 
MAJOR REF 


INVOLUTE SPLINES AND SERRA- 
TIONS. The widespread use of involute 
splines and serrations in place of straight 
splines has necessitated a new 43-page 
section giving complete design data, for- 
mulas, and dimensions in tabular form 
for the design, production, and specifica- 
tion of the various types of involute 
splines and serrations. As an aid to the 
draftsman, several pages are devoted ex- 
clusively to detailed drawing specifica- 
tions for the various types of spline and 


serration fits. Tables of wire sizes and 
wire measurement data for involute 
splines and involute serrations are also 
included. The effect of spline errors on 
spline fits, error allowances and toler- 
ances, and machining data pertaining to 
splines are also clearly explained and 
illustrated. 


TWIST DRILLS. Included in this section 
are data on combined drills and counter- 
sinks, jobbers “y millimeter drills, and 
other new data from the revised Ameri- 
can Standard for twist drills. 


PHYSICAL PROPERTIES OF STEELS. 
Heat-treated steels have been found to 
have the same tensile and yield strengths 
regardless of composition and alloying 
elements so long as they have been fully 
hardened to the same as-quenched hard- 
ness. Charts make it possible to determine 
expected tensile strength, reduction in 
area, yield points, and tempering tem- 
perature if the hardness of a particular 
steel is known. Strength data for a wide 
range of ferrous and non-ferrous metals 
are also given. 


BALL, ROLLER, AND NEEDLE 
BEARINGS. This 72-page section gives 
standard description and dimensional 
data for all types of ball, roller and 
needle bearings. Besides dimensional and 
tolerance data for inch and metric bear- 
ings, there are data pertaining to shaft 
and housing fits, clamping and retaining 
methods, bearing life, radial and thrust 
load ratings, selection procedure for ball 
and roller bearings, equipment loads, 
bearing capacity, and bearing lubrication. 


TAPS AND THREADING DIES. New 
designations, applicable to ground thread 
taps, have been added to this section 
which includes dimensions of all types of 
taps and dies. Recommended tap limits 
to achieve the various classes of fits in the 
Unified thread series are also included. 


TAP DRILLS. Complete dimensional 
data have been included on drilled holes 
for Unified and Unified miniature inter- 
nal threads, as well as for the old Ameri- 
can Standard thread classes. 


KNURLING AND KNURLING 
TOOLS. Complete data concerning the 
diametral pitch knurls recommended as 
providing good tracking by the American 
Standard are presented. Includes toler- 
ances for work diameters before and after 
knurling. 


CARBIDE BORING TOOLS. Standard 
data for solid and tipped carbide boring 
tools, as published in the latest American 
Standard, have been included because 
boring tools differ in many respects from 
other single-point cutting tools. 


FLAT BELTS. The continuing popularity 
of flat belts in certain applications has 
been given consideration in 16 new pages, 
complete with diagrams for cutting, lac- 
ing and installation of these belts. 
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GIVES YOU THE LATEST DATA 
OTHER IMPORTANT SUBJECTS! 


SINGLE-POINT CUTTING TOOLS. 
Added to this section are data on solid 
carbide inserts and their holders, with 
complete dimensions for each. These are 
the carbide cutting tools included in the 
latest American Standard. 


STYLE GR 


SELF-TAPPING SCREWS. Data on 
drills and punched holes for self-tapping 
screws and the application of the various 
types of screws are presented. 


TAPERS. Data on Morse stub taper 
shanks have been added to the already 
extensive taper-shank section of the 
Handbook. 


SCREW THREAD INSERTS. Screw 
thread inserts including the self-tapping 
type are now widely used to achieve 
strong threads in soft materials, as well 
as for replacement of stripped threads. 


TAPER PINS. To facilitate the machin- 
ing of taper holes for taper pins a new 
chart has been provided showing drill 
sizes for step drilling prior to taper 
reaming. 


GROOVED PINS. Dimensions of stand- 
ard grooved pins have been given. 


BOLTS, SCREWS, NUTS, WASHERS. 
Among the changes in this section are 
new American Standard dimensions for 
plain washers and toothed lock washers 
and clearances for box, open-end, and 
socket wrenches. 


GRINDING, POLISHING, AND LAP- 
PING. This new 54-page section provides 
the latest in available data, techniques, 
and process descriptions in connection 
with grinding wheels, wheel dressing, cen- 
terless-, surface-, cylindrical-, offhand- 
and portable-grinding. Tables of grinding 
troubles give recommendations for their 
correction. Descriptive data facilitate the 
selection of proper grinding wheels. 


METAL JOINING, CUTTING AND 
SURFACING. This completely new 36- 
page section deals with soldering, brazing, 
hard facing, welding, flame cutting, arc- 
cutting, etc. In addition to detailed de- 
scriptions of each of these processes, 
convenient tables aid in the selection of 
the best process for the operation at 
hand. Explains brazing of high-speed steel 
tips to carbon steel shanks. 


V-BELTS AND SHEAVES. The increas- 
ing use of V-belt drives is reflected in the 
new 17-pagé section dealing with such 
topics as: light-duty drives, belt cross- 
sections, sheave dimensions, horsepower 
ratings, multiple V-belts, V-belt installa- 
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tion, service factors, operating speeds, 
idlers, V-flat drives, double-angle V-belts, 
and selection procedure. 


TRANSMISSION CHAINS. A section of 
41 pages provides coverage of transmis- 
sion roller chains and silent chains. Dis- 
cussed are: sprockets, chain parts, keys, 
keyways, set-screws, center distance be- 
tween sprockets, length of chain, cutting 
sprocket tooth form, sprocket materials, 
cutters for sprocket teeth, horsepower rat- 
ings, design procedure, chain designations 
and dimensions, drive ratios, chain selec- 
tion, etc. 


FLYWHEELS. Because the flywheel is so 
important as a source of energy for 
punching, shearing and other shop opera- 
tions as well as a means of providing a 
uniform flow of energy in rotating en- 
gines, new data pertaining to the design 
of flywheels are given. is takes ac- 
count of centrifugal stresses, combined 
stresses, and residual stresses. Of primary 
importance are the two up-to-date tables 
of safe speeds for flywheels in accordance 
with American Standard and insurance 
company requirements. 


STRENGTH OF MATERIALS. The data 
given on the strength of materials, or 
mechanics of materials, take the guess- 
work out of determining the most eco- 
nomical size and shape of machine parts 
or structures to meet strength and deflec- 
tion requirements. In addition to formu- 
las and data that apply to straight beams 
and columns, new sections have been 
added, giving formulas and tables for 
curved beams such as are used in ma- 
chine frames; pipe columns; round, rec- 
tangular, and square plates; cylinders 
subjected to internal and external pres- 
sure; tubes, and shells. 


SHAFTS. Formulas and directly appli- 
cable tables for strength and horsepower 
capacity, as well as considerations of tor- 
sional and linear deflection for various 
conditions of loading, are given in detail. 
Included are formulas for critical speeds 
of rotating shafts, formulas for shafts of 
brittle materials, and data for the effect 
of keyways on shaft strength. 


STANDARDS. Data and information 
from the latest American Standards have 
been included, wherever possible through- 
out the wide range of Handbook topics. 
Comparable data and information from 
a large number of British Standards have 
also been given to provide a reliable 
reference on British practice. 


SPRINGS. The data for designing and 
winding springs have been supplemented 
by a new section giving a detailed de- 
scription of the most widely used spring 
materials, their strengths, moduli of elas- 
ticity, service factors for various applica- 
tions, endurance limits, and working 
stresses at elevated temperatures. 


PLAIN BEARINGS. A complete section 
on the factors to be considered in the de- 
sign and selection of plain bearings, as 
well as a step-by-step procedure utilizing 
simple charts and formulas, has been pro- 
vided as a guide for the designer. In ad- 
dition to complete tables of alloys for 
both solid and sintered bearings, informa- 
tion on wood bearings, plastic laminate 
bearings, rubber bearings and others is 
given and the procedure for babbitting 
bearings in the shop is explained in detail. 


INVOLUTE FUNCTIONS. _Involute 
functions of angles have been established 
as the most convenient means for solving 
certain problems in gear design and 
measurement. A complete set of involute 
functions from 14 to 58 degrees in incre- 
ments of one minute and to as many as 
seven decimal places is provided. 


WIRE ROPE. Some of the topics covered 
in this new 17-page section are: installa- 
tion, safe working loads, factors of safety, 
sizes, simplified practice recommenda- 
tions, drum and reel capacities, mainte- 
nance, lubrication, replacement. 








The Use of Handbook Tables and Formulas 


A Companion Book for Users of MACHINERY’S 
HANDBOOK which Shows You How to Get the 
Most out of Your Handbook. 


The Use of Handbook Tables and Formulas 
—— the spotlight on essential timesaving 
tables, 

MACHINERY’S HANDBOOK that the ordi- 
nary user 
solutions and test questions show typical ap- 
plications of Handbook matter in both drafting- 
rooms and machine shops and enable the 
Handbook user, through practice, to obtain 
the required information quickly. 


THE USE OF HANDBOOK TABLES AND FORMULAS 
—when sold without HANDBOOK, $2.00. Special 
combination price with MACHINERY’S HANDBOOK, 
$12.50. Add 50¢ per book to above prices on all 
orders except those from Canada and U.S. 


rules 


and general information in 


may never discover. Examples, 
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A GREAT NEW EDITION! 


Still in the Same Easy-to-use Size... 
Yet the Most Comprehensive, Up-to-Date 
Metalworking and Design Handbook You Can Own 


Whether you are a supervisor, foreman, inspector, 
toolmaker, machinist, student, or apprentice, you need 
an accurate, easy-to-use, up-to-date source of specific 
metalworking information. 

Whether your interest is engineering, design, or pro- 
duction, you should have the latest facts, formulas and 
dimensional data available for ready reference. 

Whatever your job, the new 16th Edition of MA- 
CHINERY’S HANDBOOK is a necessity. A reliable 
working handbook that will answer your questions, pro- 
vide ready solutions to your work problems, give you in- 
formation you need — when you need it. 

Wherever metal products are designed and built, 
wherever metalworking operations are performed, MA- 
CHINERY’S HANDBOOK is the indispensable work- 
ing reference. For more than 45 years it has been read 
and referred to on the job in thousands of drafting 
rooms, machine shops and manufacturing plants .. . 
saving time, work and money for its users. No wonder 


2104 Pages 


$4400 


over a million and a quarter copies have been sold! No 
wonder it has earned the reputation as “the bible of 
the mechanical industries”! 

And now, in this greatly revised and enlarged edition, 
you get all the latest and best principles, practices, speci- 
fications, standards and other useful working data. The 
16th Edition reflects the tremendous advances the 
metalworking industries have made; and it gives you 
the information you need to keep pace with that 
progress. 

Look over the list of subjects on the two preceding 
pages. This shows some of the new material you will 
find in the 16th Edition, gives you a picture of what 
MACHINERY’S HANDBOOK contains — the facts, 
figures and data you need and use, all in one convenient 
volume. The comprehensive cross-index and the con- 
venient thumb-index will help you find any one of the 
subjects in seconds! 

Dependable . . . accurate . . . authoritative . . . com- 
prehensive, the new 16th Edition is the largest and best 
MACHINERY’S HANDBOOK ever published. Yet in 
physical size it is still a ttue HANDbook, compact and 
easy to use. It is the one book you will refer to again 
and again for the incomparable wealth of information it 
provides. Send for your copy today! 


Thumb Indexed 


Bound in rugged, durable Sturdite. Stamped in genuine gold. 
Printed on tough, thin yet whiter paper for better reading contrast. 
Fully thumb indexed. Designed for heavy-duty reference on the job. 


USE THIS CONVENIENT ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 93 Worth St., New York 13, N. Y. 


Please send me, under the terms of payment | have checked at the right: 
copies of the new 16th Edition of MACHINERY’S HANDBOOK, and 
copies of USE OF HANDBOOK TABLES AND FORMULAS 


— OR — 


(] send a free copy of “49 Questions and Answers” giving more infor- 


mation about MACHINERY’S HANDBOOK. 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 
PRICES: In U. S. and Canada — MACHINERY'S 
sae raat bth Se te Hanoaeb SS 


. On orders from all 
beok te above 


other 
prices. 
money order covering 
: All orders, 


M/11/59 





Product 





ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich 

Lamb F. —— h Co., 5663 E. Nine Mile Rd., 
Detroit 34, 

Sheffield — = 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 


Ryerson, Joseph & Son, Inc., 16th & Rock- 
well Sts., a, 8, ill. 


BACTERICIDES 
Lilly, Eli and Co., Indianapolis 6, 
— < oe ‘inc., 26 Rector Pte esi York 


’ 


BALANCING EQUIPMENT 
Cosp Corp., 405 Lexington Ave., New York 17, 


DoALL Co., Des Plaines, III. 

Gisholt Machine Co. (Static and Dynamic), 
1245 E. Veeeunaren Ave., Madison 10, Wis 

Orban Kurt Co., Inc., 42 Exchange Place, fer. 


superar Moth Tool Co., 2531 11th St., Rock- 
or 


BALLS 


Hoover Ball & Bearing Co., Ann Arbor, Mich. 
Kennametal, Inc. Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 
Bunting, “On — & Bronze Co., 715 Spencer, 


Mueller Ny Co. Wort Huren, Mich. 

Ryerson, Joseph , of Son, Inc., 16th & Rock- 
well Sts., Chicago 5, Hil. 

Shenango Furnace Co., Dover, Ohio 


BAR STOCK AND SHAFTING, Steel 


a = ny * Steel Co., 701 East Third St., Beth- 
e! 
= Gene Works, 14 Hayward St., Quincy 71, 
ass. 
Jessop Steel Co., yrosington, Penna. 
Ryerson hy. * & Son, Inc., 16th & Rock- 
well Sts., C icago 8, i. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Paughkeepsie, N.Y. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, Fe 

Nice Ball Bearin Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 

Norma-Hoffman Bearings Corp., Stamford, 


Conn. 
S K F Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 
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MODEL Bs 


New Thread Rolling Attachment 
for * 00 Brown & Sharpe 


Reduces Pressure on Spindle 

Produces Higher Quality Threads on steel, brass 
and aluminum 

Increases Threading Capabilities 

Eliminates Secondary Operations by Threading 
Behind Shoulders 

* Threads Rolled Close to Collet 
Reduces Inspection Costs 


With this latest Reed Attachment the threading capacity of your #00 
Brown & Sharpe can be greatly increased. The attachment has a diameter 
capacity of up to % inch and maximum thread length of ¥% inch. It is 


easy to set up and operate and precision adjustments assure accurate 
matching and positioning. 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


HOLDEN, MASSACHUSETTS, U. S. A. 


Seles Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. = 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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He’s just in charge of 
putting gears in the machines. 
But he doesn’t growl anymore 
when he comes home. 
Mommy says he doesn’t 
worry now about bad gears 
and not getting them 
on time since they buy 
them from 
CINCINNATI 
GEAR. 


Why not investigate the advantages of having 
your gears and gear boxes made to suit your needs 
exactly? CINCINNATI gears are precision made, pre- 
cision inspected, GUARANTEED—with delivery dates 
as promised. Ask us to quote on your requirements. 


THE 
CINCINNATI 
GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
® Custom Gear Makers Since 1907 


GEARS, good gears only 
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BEARINGS, Oilless 

oe Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Ryerson, Joseph T. & Son, Inc., 16th & Rock- 
well ait Sts., Chicago 8, Ill. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

International Ball & Roller Bearing Corp., 3123 
Eastlake, Seattle 2, Wash. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Norma-Hoffman Bearings Corp., Stamford, 
Conn. 

Roliway Bearing Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 

S K F Industries, Inc., Philadelphia, Penna. 

Sonnet Tool & Mfg. Co., Hawthorne, Calif. 
(Milling Machine, arbor) 

Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller se Co., Danbury, Conn. 

Bunting Brass ronze Co., 715 Spencer, 
Toledo, Ohio 

Fafnir Bearing Co., New Britain 

Marlin-Rockwell Corp., 402 thondler Bidg., 
Jamestown, N. Y. 

a Ball Bearing Co., Nicetown, Philadelphia, 


a. 

Roliway Bearing Co., Inc., Syracuse, N. Y. 

S K F Industries, Inc., Philadelphia, Penna. 
Timken Roller Bearing Co., Canton, Ohio 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 


Brown & Sharpe Mfg. Co., Providence, R. 
Sundstrand Mch. Tool Co., 2531— ‘hin’ St., 
Rockford, Ill. 


BENDERS, Bar, Tube, Channel, etc. 

ne oe & Co., 2136—12th St., Rock- 
or 

Wallace oy mS 1310 W. Diversey 
a, hicago 14, 

Wood, R. D., 107 Public tediel Bidg., Phila- 
delphia 5, Penna. 


BENDERS, Plate, Etc. 


Cnn Shaper Co., P.O. Box 111, Cincinnati 

io 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Wallace Supplies Mfg. C . 1310 W. Diversey 
Parkway, , Sree 4, 

Wood, R. D., 107 Public ‘eine Bidg., Phila- 
delphia 5, Penna. 


BENDING MACHINES, egg 


Bethlehem Steel Co., Bethlehem, P. 
—. Forge Co., 490 Grocdeey, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 

Denison Sat toe Div. American Brake Shoe 
Co., Dublin Rd., Columbus 16, Ohio 

Hydraulic Press 3 4 Co., Mount Gilead, Ohio 

Niagara Machine Tool, Works, 638 North- 
land Ave., Buffalo, N. 

Verson Allsteel Press Sh ‘93rd St. & S. Ken- 
wood Ave., Chicago, tif. 

Wallace Supplies M be iis 1310 W. Diversey 
Parkway, Chicago 


BENDING MACHINES, Pipe 
cree Forge Co., 490 Broadway, Buffalo, 


Wallace Supplies Mfg. C Co. 1310 W. Diversey 
Parkway, Chicago 14, 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Ceveland, Ohio 

Niagara Mch. & — Wks. 637 Northland 
Ave., Buffalo 11, 

Wallace Supplies hie, Ae 1310 W. Diversey 
Parkway, Chicago 14, III. 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
nae Forge Co., 490 Broadway, Buffalo, 
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BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 


Oren Kurt Co., Inc., 42 Exchange Place, Jersey 


a J. 
Wetetouty | Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


BOLTS, NUTS and SCREWS 

Allen Mfg. Co., Bloomfield, Conn. 

Bethlehem Steel Co., 701 East Third St., Beth- 

Northwestern vee, Inc., 115 Hollier Ave., Day- 

ton 3, Ohi 

— ON ©, Inc., 42 Exchange Place, Jersey 
. ag & Ward Bolt & Nut Co., 

T Sra National’ Fel Fab Me tors C (TN. F.), 1052 

rans National Fabricators Corp. ; 
The cost of ALLEN Hex-Socket Cap E 


Elizabeth Avenue., Linden, N. 


° ° * Williams, J. H. & Co., 400 Vulcan $.. Buffalo, 
Screws is only a minor fraction of 7, N. ¥. 
your assembly costs ... be sure you're saciid tacit 

° + 4 + H '” nica 
getting the timesaving, cost-saving Industrial Press, 93 Worth St., New York 13, 
advantages of genuine Allens! N. Y 


ie Te 


BORING BARS 
Anne Sum, t Tool Co., 5913 W. Armstrong 
icago 4 
Ever since Allen first produced the Bullard Co., 286 Canfield Ave., Bridgeport 6, 


. Conn. 
hex socket head screw nearly fifty Davis Borin Joo! Div. Giddings 8 dente: te 
° . . chine 0., Fo du Lac 
years ago, 8} ifying genurne Allens DeVlieg Microbore ON. 2720 W. Fourteon Mile 
(made by Allen of Hartford) has been Road, Royal Oak, 
a sure way to guarantee dependable Ingersoll Milling ele y 2442 Douglas St., 


ockford 

hrea ; Kennametal i Latrobe, Penna. 
. ded fastening. Metallurgical Products Dept. of General Electric 

Only genuine Allens have Leader . . Co. Box 327, Roosevelt Park Annex, Detroit 
Points that make starting - ¢ and ‘ Universal Engineering Co., Frankenmuth 2, 

ie = er 

wey n° ec ty Songer . mt Van Norman eae Co., 3460 Main St., 
threading. Genuine Allens are “‘pressur- Springfield 7, 
formd’”’ to preserve the long fibers et fe ‘wasey, 5701 Carnegie Ave., 
uncut throughout the length of the reees ee ee Sd. 
screw, giving stronger sockets for willis 3 H. & Co., 400 Vulcan St., Buffalo 
greater tightening torque. , : aN. Y. 

Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


Cleve- 


BORING HEADS 


ag eg saeene Corp., 1232 Penn Ave., Pitts- 

urgh 

Baker. Brothers Inc., 1000 Post Ave., Toledo 

Bridgeport Machines, Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Davis Bori Tool Div., Bay vo Lewis Ma- 
chine Tool Co., Fond ‘du Lac, 

DeVlieg Microbore Div., one W. Fourteen Mile 
Road, Royal Oak, Mich 

— ‘Machine Co., 10 New Bond St., Worces- 

ass. 

In perso nine Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Mummert- Aa Co., Hanover, 

Standard Electrical ‘Tool Co., 3560 River Rd., 
Cincinnati 4, Ohio 

nat Engineering Co., Frankenmuth 2, 


Mic 
Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 260, Mich. 


MEX-SOCKET SCREWS 


Allen’s new 1960 Series Socket Head Cap 
Screws give up to 2 times more load 
carrying capacity, without indentation. 
ead diameter of sizes 
from %” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 

specifications. 


BORING MACHINES 
oe Bros. Inc., 1000 Post Ave., Toledo 10, 


Buhr egg to 4 Tool Co., 839 Greene St., Ann 
Arbor, Mic 

Bullard Co., “Bridgeport 6 

Burg Tool ‘and Co., — 15001 S. Fi- 
gueroa, Gardena, % 

Consolidated Mch. Tool ‘biv., 565 Blossom Rd., 
Rochester 10 

Coss hand 405 Lexington Ave., New York 17, 


Cross Co., P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thompson Co., 4460 N. 24th St., Mil- 
waukee 10, Wis. 

DeVlieg Machine Co, Fair St., Royal Oak, Mich. 

Ex-Cell-O om 1200 Oakman Bivd., Detroit 


Mi 
Giddings, & & Lewis Machine Tool Co., Fond du 
ac 


Gray Co., 6. A., 3611 Woodburn Ave., Cincin- 
nati 7. hio 


Hamilton Div., ier Lima-Hamilton Corp., 
Hamilton, Ohi 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


(Continued on page 246) 


Stocked and sold by leading Industrial 
Distributors everywhere 
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This gear now costs 


°35.24 less, 


THANKS TO BETHLEHEM 
CIRCULAR FORGINGS 


‘We are also very pleased with product machining proper- 
ties, freedom from defects in the tooth area, and excellent 
response of the forging to heat treatment.” 


KOEHRING COMPANY, MILWAUKEE, WISCONSIN 


manufacturers of construction equipment 


Koehring Co. previously machined this gear from a cast 
gear blank. Today they machine it from an impression- 
die steel forging made on Bethlehem’s unique Slick Mill. 
They save $29.24 in first cost, plus $6.00 in machining 
costs! (Turning, boring, facing, and hobbing teeth.) 


Here’s how we do it 


, , , The answer, of course, lies in Bethlehem’s Slick Mill— 
wa Spsduaey decay ses aaa the only one of its kind in the country. Quick die set-up 
(only 15 minutes)—quick operation (just one minute to 
forge and roll a circular product)—low die charges (14 to 
6 less than conventional impression dies) —and less steel 
needed (utilizing the principle of forging design, the Slick 
Mill can produce lighter-weight sections without sacri- 
ficing strength) . . . all these add up to important sav- 
ings. At the same time, the process insures soundness, 
excellent grain flow, and machinability. 

Bethlehem’s Slick Mill saves the Koehring Company 
$35.24 per gear. How much can it save you? 

Bethlehem Circular Forgings are available in carbon, 
alloy, or stainless steels, as well as certain heat-resistant 
grades. 10 to 48-in. OD. 100 to 2,000 Ib. As-rolled, or 

iibion Seueveaeaiaauthe tice rough-machined to specifications. Call or write the Beth- 
tion hardening? Take a look! lehem sales office nearest you for full details. 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


5; DIAM Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


a / pt 





. a 
t 





























we 
taxa, 
" \ NOTICE the thin disc shape on this 395-lb y 
or" DIAM gear blank. A cinch on the Slick Mill! BETHEEHEWy 
Pe STEEL 


wcertsthlirrrecee 





345" DIAM. i 
372, DIAM | 
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Now! Hoover Quality 


HOOVER super finish RACEWAYS AND ROLLERS 


"ta te mnt alias) aliases tases 


HOOVER BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Spherical roller bearings 
... Bulletin No. 113 


Cylindrical roller bearings 
... Bulletin No. 114 


Please send information about the roller bearings checked: 
| Have your representative call. 

Name__ 

, =a 

Company 

Address 


—— 


-eeeeemeee eee e ee eeaee mamma d 


SPHERICAL 
Roller Bearings 


Complete Range of 


Series and Sizes 








BS 
-—-— - —---- 
ase) 


SELF-ALIGNING—Hoover 
spherical roller bearings 





7 * , 
for shaft misaligument in 
any direction, either ini- 
tially or dynamically under 
load. 


RADIAL OR THRUST LOADS 
— Double row of large-size 
rollers provides capacity 
for heavy radial and shock 
loads. High contact angle 
provides substantial thrust 
loads in either direction. 


ACCURATE ROLLER GUID- 
ANCE is assured by heavy 
center flange guide, asym- 
metrical roller design and 
heavy machined bronze, 
land-riding retainers, 


Hoover Quality spherical roller bearings 
have two rows of large-size convex 
rollers to provide exceptional radial 
and shock load capacity. In addition 
to the important features illustrated 
above, Hoover spherical roller bear- 
ings utilize a land-riding, machined 
solid bronze retainer capable of with- 
standing high stress. Hoover roller 
guidance features, plus precision match- 
ing of Super Finish rollers and race- 
ways, assure uniform load distribution, 
low operating temperatures and en- 
during performance. Available in a 
complete range of series and sizes— 
with cylindrical or tapered bore. 
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In Roller Bearings 


ASSURE EXTRA LONG LIFE . 


Depend on Hoover to set new high standards 
for roller bearing quality . . . Hoover Quality! 

In roller bearings, Hoover Quality means 
that raceways and rollers are Super Finished 
to gleaming, mirror-like smoothness. It is this 
Super Finish that results in longer bearing 
life and superior performance. 


- e SUPERIOR PERFORMANCE 


Hoover enters the roller bearing field with 
complete lines of the most widely used of 
spherical and cylindrical types. Hoover roller 
bearings are accurately made of the finest of 
materials. They utilize the most successful of 
operating and design features. They assure 
you the best in roller bearing performance for 
a wide range of applications. 














CYLINDRICAL = 
Roller Bearings : 














Complete Range of Type N— 
traight 


Series and Sizes outer race 





I 








Hoover Quality cylindrical roller bearings 
are designed with crowned rollers that 
provide uniform load distribution for 
maximum radial load capacity and mini- 
mum friction. Because they are cool 
running, high speed operation under heavy 

radial loads is possible. j {] {] 

Rollers and raceways are Super Fin- 

ished to mirror-like smoothness for quiet 
operation and long life. Retainers are 
machined solid bronze assuring strength 
and accurate roller guidance. Available in 
a complete range of series and sizes in the 
types pictured at right. {] 


OOD 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Zone Sales 8581 South Chicago, Chicago 17, Illinois 
Offices and 290 Lodi Street, Hackensack, New Jersey 
Warehouses 2020 South Figueroa, Los Angeles 7, California 

















Type NF— 
Single flanged 


outer race 




















Type NH— 
Single flanged 
inner race with 
stabilizing ring 
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In Il Milling Mch, Co., 2442 Douglas St., 
Rockford, ie 


For Stampings Standard ies Jones & Lamson Machine Co., iy Giddings 


Kaukauna Machine & Foundry Div., Gi 
& Lewis Machine Tool Co., Kaukauna, Wis. 


° . Konner - ieee, Sere. 6784 W. National, 
For Stampings Right... ieee OK Con 5663 E. Nine Mile Ra, 
Detroit 34, Mich. 
; ; Notion At Co. Moline, 1, Inc., S. 7th and 
ional Autom * a 
Or Stampings Special... ca -——- eeelid 
oni New Britain Mch. Co., New Britain-Gridley 


° e a Mch. Div., New Britain, Conn. 
Th Pri 78 ht \ Olivetti Corp. of America, 42-33 Northern 
e ce 18 Ug eee Bivd., Long Island City 1, N. Y. 
at 5 at o. Inc., 42 Exchange Place, Jersey 


ity 2, N. 
Sheffield Corp., Box 893 Dayton 1, Ohio 
Snyder Corp., $400 E. Lafayette Ave., Detroit 


Use Any Of Our « Wales-Strippit, Inc., Akron, N. Y. 

















BORING MILLS, Horizontal 
P 


American Schiess Corp., 1232 Penn Ave., Pitts- 


} a A? burgh 22, Pa. 
| | : Bullard Co., Bridgeport 6, Conn. 
A C) # Cincinnati Gilbert Machine Tool Co., 3366 
a o\N_/o ) > <a fa 


kman St., Cincinnati 23, Ohio 
Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 


GRACKETS METALLIC GASKETS SPECIAL WASHERS CLAMPS ELECTRONIC CHASSIS BRAZED ANDO BENCH ASSEMBLIES Cosa Corp., 405 Lexington Ave., New York 17, 
N. Y. 





DeVlieg Machine Co., Fair St., Royal Oak, 

a > eure ‘ ationally-k . : send ich. 

Now you can be sure... with a nationally known stampings service... Giddings & Lewis Machine Tool Co., Fond du 

in your area...experienced, factory-trained sales engineers available for con- Lac, Wis. 

sultation.,.for stampings in quantities one to a million... with the advantages ow, ©. 4 bad 3611 Woodburn Ave., Cin- 

of better quality, faster delivery and lower costs. Here's how it’s done: Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio 

New Britain Mch. Co., New Britain, Conn. 


Corp., 3400 E. Laf Ave., Detroi 
A FEW PIECES —at Experimental or Pilot Stage srMich si ara 


NO DIES! our One Plus Method, a plying cus- BORING MILLS, Vertical ’ 
tom-built slitters, cutters, notching dies, slotting dies, ee as ae cere 
bending tools and stock punches—PLus specia tech- Bethiez, Charles, 5 Rue Montalivet, Paris, 
niques and skills—produce these small quantities at Bullard Co., 286 Canfield Ave., Bridgeport 6, 
very low cost. 


onn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

ar Corp., 405 Lexington Ave., New York 17, 


Giddings & Lewis Machine Tool Co., Fond du 


SHORT RUNS , 
Hamilton ‘Biv Baldwin-Lima-Hamilton Corp., 
LOW-COST, SHORT RUN TOOLING! ic 


Kaukauna Machine & Foundry Div., Giddings 


‘ s & Lewis Machine Tool Co., Kaukauna, Wis. 
This Method produces something more than a few, but King Machine Tool Div., American Steel Found- 


. : ee ; : , 1150 T Ave., Cincinnati 29, 
less than high production quantities. Simple contour dies, Ohio nike onen te cere 

: New Britain Mch. Co., New Britain, Conn. 
special purpose presses keep costs "way low. Newly ex- Snyder Corp., 3400 E. Lafayette Ave., Detroit 


panded facilities speed deliveries. 7, Mich. 


BORING TOOLS 
PRODUCTION RUNS Arparican, Setitecs Corp., 1232 Penn Ave., Pitts- 


Armstrong. Bros. Tool Co., 5213 W. Armstrong 

ve., Chicago 46, Ill. : 

MODEST DIE CHARGES on larger hities! a Co., 286 Canfield Ave., Bridgeport 6, 
quantities 


onn. 
< / ‘ Davis Boring Tool Div., Giddings & Lewis Ma- 
Here is where our regular Production Tooling Method chine Tool Co., Fond du Lac, Wis. 
. “i . . DeVlieg Microbore Div., 2720 W. Fourteen Mile 
applies to advantage...to deliver high quantity Stamp- exh oad Royal Ook, Mich a cerol 
ings, and at lowest possible unit cost. nT Coe a eer 


32, Mich. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Our service checks your requirements against Veuieiebok a Waukegan, III. 
our 3 methods...one is sure to work out best Wesson — 1220 Woodward Heights Blvd., 
for you—and your budget. Let us quote your Betroi ich. 
monk job... including seat g, welding aa bat H. & Co., 400 Vulcan St., Buffalo 


assembly, if desired. 


BRAKES, Press and Bending 

Cincinnati Shaper Co., P.O. Box 111, Cincin- 
nati 11, Ohio 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio 

Lodge & aey Oy amilton 1, Ohio 


> Niagara Mch. ool Wks., 637 Northland 
: ! Ave., Buffalo 11, N. Y. 
5 : ; Verson Allsteel Press Co., 93rd St. and S. Ken- 
reece wood Ave., Chicago, Iii. 


STAMPINGS DIVISION 
“One Piece or a Million” i= or] 


rrr METALLIC cts - euecmone cuss |~) 


A >FTArIreG 3 BRASS 
LAMINATED SHIM COMPANY, INC. : ST. MPING. 5 American Brass Co., 25 Broadway, New York 
...on most Bid Lists = TED CO. NCS : N. Y 


Muelier Brass Co., Port Huron 3 . 
391TUNION STREET, GLENBROOK, CONN. oat Revere Copper & Brass, Inc. 240 Park Ave., 
CLAMPS » GRAZED and BENCH ASSEMBLIES New York, N. Y. 


7 


222024 
¥EPEPTESE! 


=) 
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“How Jessop 
Stretches 


Specialty Steels” 


Robert Timko, Metallurgist 


“At Jessop, tensile testing of specialty steels is carried out 
with far more than ordinary precision. It pays. It’s one of 
the reasons our repeat business is so high. 

“Based on a series of photographs, this drawing shows a 
specimen of type 304 annealed stainless steel bar at the 
climax of a tensile strength test. Moving apart, the heads 
of the tensile testing machine stretched the bar until it 
finally ruptured at 5500 psi above the spec.” 

In this Jessop metallurgical laboratory, top metallurgists 
using all types of modern testing equipment help us make 
certain you get consistent high quality in specialty steels. 
Specify Jessop . . . and then relax. 


VMA 6766 


Tensile testing machine in the Jessop metallurgical lab. In the Jessop metallurgical lab, this tensile testing machine is 
Stretch, strain and then bang! The specimen of type 304 one of many types of tools used to make certain you get exactly 
annealed stainless bar ruptured at 5500 psi above the spec. what you want in specialty steels. 


Tensile strength okay! 

Jessop Steel International Corporation Green River Steel Corporation 25 50P 
Steel Warehousing Corporation, Chicago Jessop Steel of Canada, Ltd. 

STEEL COMPANY 


Washington, Pennsylvania 
t 


alloy, cast-to-shape, clad and forging steels, ground flat stock and other specialty steels 
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ELDORADO 


GUN DRILLS 


a contributing force 
to drilling 


goer a~ 





Precision drilling holes at a minimum cost, 
without loss of accuracy in hole alignment 
and surface finish, requires gun drills of abso- 
lute uniformity. 


ELDORADO'’S ‘job-proven’ gun drills have 
this designed-in quality to pay off in continu- 
ous low-cost hole drilling. Designed to gun 
drill holes to close tolerances...to micro-finish, 
in one single operation; economically solving 
‘hole’ problems in most materials. 








Highest precision manufacturing on exclu- 
sively developed equipment and complete re- 
search facilities, assure you dependence on 
uniformity, quality and reliability. 








send for NEW 


If you are looking for a solution to your pp ig 
‘hole’ drilling and finish problem, specify pene 
ELDORADO GUN DRILLS. 


Gun Reamers 


MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: 


or . x x 


Now, order from stock, or send in your specifications for a prompt quotation. 


Specializing 100% in Gun Drills and Related Tools. 


ELDORADO TOOL « mfg. corp. 


348 Boston Post Road @ Milford, Conn. 
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BROACHES 
du Mont Corp., Greenfield, Mass. 


Ex-Cell-O Corp., 1200 Oakman “Bivd., Detroit 
32, Mich, 


Metallurgical Products Dept. of General Elec- 


tric Co., Box a Roosevelt Park Annex, 
Detroit 4, Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, ro t So, Inn. 42 Exchange Place, 


Jersey C 

Sundstrand Nach. Tool Co., 2531—Il1th St., 
Rockford, Ill. 

Threadwell ‘Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
lesson Co., 1220 Woodward Heights Blivd., 
Detroit 26, Mich. 


BROACHING MACHINES, Internal 


Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J 


Sundstrand Mch. Tool Co., 2531—1Ith St., 
Rockford, Ill. 


Wilson, K. R., inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINES, Surface 


Cincinnati Milling Machine Co., Special Ma- 
chine Div., arourg Ave. Cincinnati 9, Ohio 
Orban, Kurt =, 1 42 Exc hange Place, 


Jersey City 2 
Sundstrand Mech. 11 Co., 2531—IIth St., 


Rockford, Ill. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Wire 
Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


Tampico, 


BUFFERS 


Hammond Machinery Builders 
zoo, Mich. 

Standard Electrical Too! Co., 
Rd., Cincinnati, Ohio 


, Inc., Kalama- 


2488-90 River 


BULLDOZERS, Metalforming 


a Steel Foundry & Machine Co., Birds- 
oro, 


i ine. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 


Penna. 
Wood, R. D., 1072 Public Ledger Bidg., Phila- 
deiphia 5, Penna. 


BURNISHING MACHINES 


Hamilton Div., eee Lima-Hamilton Corp., 
Hamilton, Ohi 


Lamb, F. pny Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BURRING MACHINES—See 


Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Ooch Corp., 1200 Oakman Bivd., Detroit 


ich 
Metal Corbides Corp., 6001 Southern Bivd., 
Youngstown 12, Ohio 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools Machinists’ Small 
Tools 
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eel opics 


BEARCAT EMBOSSES INTRICATE GOLD 


10k gold strikings for class rings no problem 
for this outstanding shock-resisting tool steel 


Bearcat tool steel is performing bril- 
liantly at The Metal Arts Co., Ine., 
Rochester, N. Y., where it is used in 
embossing 10k gold ring shanks and 
bezels for high school and college class 
rings. Beareat was suggested by our 
local tool steel distributor, The Burke 
Steel Co., Ine., Rochester. 

“Of course there are other grades 
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which might be satisfactory,” the Burke 
representative told them, “but what you 
are looking for is outstanding shock- 
resistance. Put Bearcat to work in this 
job and you'll never be sorry.” 

At last report, the dies were bear- 
ing out the prophecy. Hardened to 
Rockwell C-58-59, and operating in 
drop hammers, they had turned out 
thousands of the intricate gold strik- 
ings, without any sinking or breaking. 

Bearcat, our super grade of shock- 
resistant air-hardening tool steel, 
takes shock jobs in stride, and has 
superior wear-resistance. And because 
it’s air-hardened, Bearcat minimizes 
quenching hazards and distortion in 
heat-treatment. 

Next time you're looking for a 
really tough tool steel, team up with 
Beareat. You'll be glad you did. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Stainless Is Tough 
On Tools 


Many items formerly made of soft steel 
are now being made of stainless steel. 
The austenitic stainless steels (AISI 
300 series) are popular because of their 
corrosion-resistance, plus their strength 
and oxidation-resistance at moderately 
high temperatures. 

Whenever stainless parts are made 
with tools formerly used on soft steel, 
there is a marked decrease of produc- 
tion of parts per tool. For example, on a 
simple blanking operation on stainless 
steel, the production per grind on the 
punch and die usually is about one quar- 
ter of the production on soft steel. 

Though it is rarely possible to 
change conditions so that the “normal” 
tool life ean be realized when making 
stainless parts, some improvements can 
be made. For example, if the blanking 
tools were originally made of AISI W1 
water-hardening or O01 oil-hardening 
tool steels, a change to D2 high-carbon, 
high-chromium tool steel is suggested. 
This change will improve the tool life 
from two to three times. Or if D2 high- 
carbon, high-chromium tool steel is al- 
ready being used, it may be necessary 
to carburize, or to nitride, in order to 
improve the wear-resistanece. Close 
attention must be paid to mechanical 
conditions, such as proper clearance 
between punch and die, proper penetra- 
tion of the punch, and optimum grind- 
ing procedures in finishing the tools. 

Because stainless is tough on tools, 
careful planning is necessary for good 
tool life. 


Write for 


BETHLEHEM TOOL STEEL 
LITERATURE 


If you would like to have booklets on our tool 

steel grades, just check your choice below, and 

mail to Room 1042, Publications Department, Beth- 

lehem Steel Company, Bethlehem, Pa. 

(Hot Work 

(High Speed 

( Carbon and Carbon- 
Vanadium 


() Oil and Air Hardening 
[-] Special Purpose 


( Lehigh H (high-carbon, 
high-chrome) 


() Shock-Resisting () Bearcat 


(Hollow Bar (Tool Steel Selector 
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CALIPERS, Vernier 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des f Plaines, Ill. 
Scherr, George ae Nese 200 Lafayette St., 
New York 12, N 


CAM CUTTING MACHINES 


Ss VY N C & A N ya # - | Be z e R S Cong Corp, 405 Lexington Ave., New York 


Orban, Kurt SO, igs 42 Exchange Place, 
Jersey City 2, 


Van Norman Machine Co., 3640 Main St., 
FOR DEPENDABLE PROTECTION on all Hydraulic and Springfield 7, Mass. si 
nbs low pressure circulating systems 


ed to give more ACTIVE filtering area—MORE de pickle rotection— CAMERAS, High Speed 
Mo OnE productive operation before cleaning is necessary. . Standards, Wollensak Optical Co., Rochester 21, N. Y. 


4 Synclinal SUMP TYPE 


CAPACITIES: 5—8—10—20—30—50—75 and 
100 G. 


American Schiess Corp., 1232 Penn Ave., Pitts- 
P.M. : burgh 22, Pa. 
PIPE SIZES: %—1"—1,"—-14" -2"—-2%" and 3”. . _ a Machine Co., 1700 Stratford Ave., Strat- 


CONNECTIONS: Coupling—Male Nipple. ., Waynesboro, 
BY-PASS VALVE: Not Available. Rowbottom Machine e Co. Waterbury, Conn. 





CAM MILLING AND GRINDING 
MACHINES 





Synclinal LINE TYPE . CAMS 


Brown & serge & 4 Co. providonas, & ; 
CAPACITIES: 5—8—10—20—30—50—75 and Eisler Engrg. 750 S. 13th, Newark 3, 
100 G.P.M. 


Rowbottom Machine ‘“: Waterbury, Conn, 
PIPE SIZES: 4%" —1°—14%"—14" —2"—24" and 3’. 
BY-PASS VALVE: Not available. 
CARBIDES 
OPERATING PRESSURES: Up to 80 p.s.i. Allegheny Ludlum steel Sank Ceaeie Be, 


a) 411 W. Ontario St., hicago 
Bonded SUMP TYPE DoALL Co., Des Plaines, III. 


G.P.M Konnernetel, inc. Lowebe, Penne. 3 17, N. Y. 
CAPACITIES: 10—20—30—50 and 75 G.P.M. i ‘° t. or 

° ° ° ° Metal Carbides Youngstown 

PIPE SIZES: 1°—14"—1)4"—2’—and 2/4”. Metallurgical Products Dept. of LF Elec- 
CONNECTIONS: Coupling—"“O” Ring—Male Nipple. a -- "59" pore Roosevelt Park Annex, 
BY-PASS VALVE: Available with or without Vesestay-fhamnet or. Vashenen: i: 

Wesson Co., 1220 Woodwar Heights Bivd., 


Detroit 20, Mich. 
Bonded LINE TYPE } : . 
CAPACITIES: 10—20—30—50 and 75 G.P.M. CASTINGS, Die 


PIPE SIZES: 1°—1%"—14"—2’ and 27”. American Brass Co., > Wiatarbury 38, Conn. 
BY-PASS VALVE: Available with or without. Madison-Kipp Corp., Madison, 
OPERATING PRESSURE: Up to 250 p.s.i. 


OPERATING TEMPERATURES up to 300° F. 











CASTINGS, Non-ferrous 


Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa 
Tandem SUMP TYPE Mueller Brass Co., Port Huron 35, Mich. 


Shenango Furnace Co., Dover Ohio 
CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 





Textile Machine Works Reading, Penna. 
Vascoloy-Ramet Corp., Waukegan, 1. 
PIPE SIZES: 4%" —1°—14%"—1)4"—2"—2)4’ and 3’. 
CONNECTIONS: Coupling—Male Nipple. CASTINGS—Gray Iron, Malleable 
BY-PASS VALVE: Not available. Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
® iy Co., 1201 W. 65 St., Cleveland 2, 
w io 
IN-LINE FILTER wn ye Masbine & Fogndry, Oly. 4 
wis Machine Tool Co., Kaukauna, Wis 
CAPACITIES: Up to 60 G.P.M. Malleable Castings Council, 781 Union ‘Com- 
PIPE SIZES: %"—1°—1%" and 13,” (at both inlet merce Bidg., Cleveland 14, Ohio 

and eee. snenenee Furmece $2. Perr 2531 11th st 
un ran ° 
BY-PASS VALVE: Available with or without ——A. ' 

Textile Mozhine Works, Reading, Penna. 








FILTERING MEDIA in all Marvel Filters is Monel wire cloth available in mesh 
sizes of 30-40-50-60-80-100-150 and 200 to meet your filtration requirement. CASTINGS, Steel, Stainless, etc. 


EASY TO CLEAN— All Marvel Filters are easy to clean. Line type units operate Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
in any position and may be serviced without disturbing pipe connections. ——, ae Co., 701 East Third St., Beth- 


OVER 900 O. E. M’s. install Marvel Filters as Standard Equipment. Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Jessop Steel Co., Washington, Penna. 

IMMEDIATE For further information on a specific type filter— 

DELIVERY Write—wire or phone CENTER-DRILLING MACHINES 

MARVEL ENGINEERING COMPANY 7 me Baker Brothers Inc., 1000 Post Ave., Toledo 


} a I 10, io 
7227 N. Hamlin Ave., Chicago 45, Ill. - 5 Sundstrand) Mch. Tool Co., 


one —_ ockford, ill. 
. JU niper 8-6023 . - . — : — 


Please send me information on Marvel Filters as indicated: 


O Hydraulic Oils 0 Coolants 0 Lubricants 0D Fire Resistant Fluids 
O Water 0 Sump Type 0 Line Type 0 In-Line 


| 
! 
N | | CENTERS, Grinding Machines, Indexi 
suauie | Head and Lathe sa 
| 
1 


CENTER PUNCHES—See Machinists’ 
Small Tools 








Address DoALL Co., Des Plaines, !!!. 
City. State (Continued on page 252) 
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THE NEW THOMPSON 
PLUNGE-MATIC SURFACE GRINDER 


With the new Plunge-Matic, Thompson now 
offers a plunge feed machine for those surface 
grinding jobs where the area to be ground is 
constantly covered by the grinding wheel width. 
Designed for fast production, the Plunge-Matic 
is completely automatic—including downfeed, 
wheel dressing and automatic compensation. 


Shown above is one of four Plunge-Matics in 
use at the Disston Division, H.K. Porter Company, 
Inc., grinding high quality hand saws. The saws 
are held on tapered flux bars or magnetic shims 
and the wheel face is dressed straight with an 
automatic power operated wheel truing device. 
The four machines are equipped with a pre- 
selected variable downfeed arrangement which 


The new Thompson Plunge-Matics are designed to grind 
contoured as well as flat surfaces with equal efficiency. 
The three drawings at right represent but three of many 
contour jobs which Thompson Plunge-Matics are now 
handling successfully. 





SPECIFICATIONS 


Thompson Type C 12”x16"x- 
48” Plunge-Matics 
40 HP 


20”x8"x12” 
Approx. .010” from each side 


GRINDERS: 


WHEELHEAD: 
WHEEL: 

STOCK REMOVAL: 
PRODUCTION RATE: 


60 saws every 50 minutes from 
2 machines with one operator 
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COMPLETELY AUTOMATIC 


automatically decreases the downfeed rate as 
the contact area of the work increases. The 
wheel heads are also equipped with oscillating 
crossfeeds. Being completely automatic in their 
cycles, the four machines require but two oper- 
ators who load and unload only. 


Constant Accuracy is Assured by Hydra-Cool 


All Thompson Plunge-Matics are made in 
various types and sizes to meet all job require- 
ments. All machines of 40 inches and up in 
work length are equipped with the Hydra-Cool 
Hydraulic System*the exclusive Thompson fea- 
ture which eliminates all heat distortion through- 


out the machine. s 
PAT. APPLIED FOR 


Send for descriptive folder on 
this new Plunge-Matic surface grinder. 


SURFACE 
GRINDERS 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO 


"Keep Th ow psov_in mind for that daily grind” 
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SPEED-BAND 


the newest concept in 
band. saw blades — 
made from L-100-M, 
a double carbide 
alloy developed 
especially for 

band saws. Its 

hot hardness 

and abrasion 
resistance 


effect extra- 


ordinary 
results. 


Available only 
from Capewell 
Distributors, 


of course 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 





Metal Carbides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Elec- 


tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 


Wesson €o., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


’ 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Goss & DeLeeuw Mch. Co., Kensington, Conn. 

ee Acme Co., 170 E. 131st St., Cleveland, 


io 

New Britain Mch. Co., New Britain-Gridley Mch. 
Div., New Britain, Conn. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKING MACHINES, Single-Spindle 
Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Conn. 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

National Acme Co., 170 E. 13st St., Cleve- 
land, Ohio 

Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio 


llth St., 


CHUCKS, Air Operated 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., Geo., 1321 Racine St., Racine, 


Wis. 
Hardinge Bros., Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 10, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

National Acme €o., 170 E. 131st St., Cleveland 


, Ohio 

New Britain Mch. Co., New Britain-Gridley Mch. 
Div., New Britain, Conn. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 

Zagar, Inc., 24000 Lakeland Bivd., Cleveland 
33. Ohio 


CHUCKS, Combination Universal-Inde- 
pendent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

L.W. Chuck Co., Toledo 4, Ohio 

National Acme Co., 170 E. 13lst St., Cleve- 
land 8, Ohio 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 


252 For more dota, circle this page number on inquiry card 


Logansport Mch. Co., Inc., Logansport, Ind. 
Skinner Chuck Co., "95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Diaphragm 


Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill, Key Type 
Jacobs Mfg. Co., West Harford, Conn. 


CHUCKS, Drill, Keyless 
Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 


yn 4 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Full Floating 
Gisholt Mch. Co., Madison 10, Wis. 


vere Engineering Co., Frankenmuth 2, 
ich. 


CHUCKS, Gear 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


CHUCKS, Independent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Skinner Chuck €o., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lathe 

Bullard Co., Brewster St., Bridgeport 2, Conn. 
Gisholt Mch. Co., Madison 10, Wis. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 
Scherr, Fa ee 00 Lafayette St., 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Hanchett Magna-Lock Corp., Big Rapids, Mich. 

L-W Chuck Co., Toledo 4, Ohio 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

Walker, O. S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Jacobs Mfg. Co., West Hartford 10, Conn. 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 


Cogdner Mch. Co., 414 E. Gardner St., Beloit, 
is. 


CHUCKS, Tapping 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Universal Three-Jaw 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 


(Continued on page 256) 
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SPECIALLY DESIGNED LATHE 


grooves rotors for large steam turbines 


Shown at work is one of three Farrel-Betts 
60” heavy-duty lathes built for General 
Electric Company’s Large Steam Turbine- 
Generator Department at Schenectady, N. Y. 
It was designed for both speed and accuracy 
in machining turbine rotor grooves of various 
depths from steel alloy forgings. 

The rotors are grooved by front and rear 
tools in a plunge cut. The front tool takes out 
the center section of the chip so that the slot 
is cut to full width in one pass. The lathe 
takes cuts 2” wide at 220-sfpm speed and .028- 
ipm feed, resulting in a metal-removal rate of 
168 cu. in. per minute. 

A special electrical dimensioning system 
indicates the carriage position along the bed 
for accurate groove positioning. Replaceable 
hardened and ground steel ways of the square- 
lock type are used. 
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Bulletin 1216 will give you more complete 
information about the design and perform- 
ance of Farrel-Betts heavy-duty lathes. Ask for 
a copy today. 


FARREL-BIRMINGHAM COMPANY, INC. 
CONSOLIDATED MACHINE TOOL DIVISION 


565 Blossom Road, Rochester 10, N. Y. 


Telephone: BUtler 8-4600 
PLANTS: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 
CM-51 


FARREL 


BETTS 


For more data, circle this page number on inquiry card 
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4-spindle Magnamatic Multi-runner. 


CP Multi-runner makes installing 
18 cylinder head bolts a one-shot 
operation. 





4-spindle Magnamatic 
Multi-runner sets cap 
screws on window 
regulator to uniform 
tightness, then re- 
leases instantly. 


18-spindle Multi-runner drives 5,” bolts on transmission 
oil pan assembly. 


PUT “EXTRA QUALITY” INTO YOUR 
PRODUCT when you use 


CP MAGNAMATIC Multi-runners 


Put CP Magnamatic Multi-runners in the proper torque is reached. Despite variations 
hands of your assembly operators and every in air pressure and motor wear, these clutch 
fastener—on every unit—will be run to the settings seldom require readjustment. 
proper torque. You don’t have to do “follow- You can get Magnamatic Multi-runner 
up” tightening by hand. You can spot check units in five basic sizes, each adjustable 
instead of checking every unit. You can hold within a wide range, handling torques from 
your quality while you cut your time. ¥ to 350 foot pounds. 

Even inexperienced operators drive nuts, 
bolts and studs to exactly the prescribed ° 
torque, because every Magnamatic spindle : Ste uh kawnae 


. 8 East 44th Street, New York 17, N. Y. 
has a patented clutch that disengages when : O Please send me FREE Bulletin 580. 


* © Have representative call. 
: 
Name 
7 
7 


Company 


Chicago Pneumatic | | inion 


Pneumatic Tools * Air Compressors © Electric Tools * Diesel Engines 
Rock Drills * Hydraulic Tools * Vacuum Pumps « Aviation Accessories 
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Gp CAN INCREASE YOUR PRODUCTION 


. because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


GZp CAN LOWER YOUR PRODUCTION COSTS 


. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Fool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS © FIXTURES @¢ SPECIAL TOOLS @ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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L-W Chuck Co., Toledo 4, Ohio 

Logansport Mch. Co., Ins., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve 
land 3, Ohio 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “C’, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 26 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works Co. 3817 
St. Clair Ave., Cleveland 14, Ohio. 
Minster Mch. Co., Minster, Ohio. 


COLD HEADING 


National nemirare Co., Tiffin, Ohio. 
Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 
Air 

Federal reds Corp., 1144 Eddy St., Provi- 
dence R. 

Sheffield oa Box 883, Dayton 1, Ohio. 


COMPARATORS, Optical 

DoALL Co., Des Plaines, II! 

Eastman Kodak Co., Rochester, N. Y. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Opto-Metric Tools, Inc., 137 Varick St., New 
York 13, N. Y. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. 'Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, ete.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
Chicago Pneumatic Tool Co., New York 17, 


Wilson, K. R. Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 


“— } gaan Inc., 1000 Post Ave., Toledo 


me E. W. Co., 1375 Raff Rd., S. W., Canton, 

Eisler — Co., 750 S. 13th St., Newark 3, 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

National Acme Sa. "170 E. 131st St., Cleve- 
land, Ohio. 

Textile Machine Works, Reading, Penna. 


Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


CONTROLLERS 
— “ened Co., 1331 S. Ist St., Milwaukee, 


Pa... Electric Co., Schenectady, N. Y. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 
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MINSTER 
PMS 2-150-60-42 


aa 





Minster Progress-O-Matic Presses 


... make big progressive die parts automatically at high speeds. 
... eliminate secondary operations on several presses. 


... give you more parts per stroke when you double up 
parts or nest parts on wide material. 


.. have twin-drive gears... greater capacity above bottom 
of stroke for draw work and heavy material blanking. 


. have feed built in uprights close to die, allows 
close control and support of material. 


. capacity range 150 to 500 tons. 


Talk to your Minster representative about the Progress-O-Matic 
press or write us for more details. 


The Minster Machine Company - Minster, Ohio 


MINSTER 


AUTOMATIC 


How t ke | tampings more profitably with 
ow to make large stampin PRODUCTION 


Minster Progress-O-Matic handles extremely wide coil (up to 
30” width on this 150 ton press) you get full value from mate- 
rial, less scrap, greater tooling flexibility, multiple parts pro- 
duction, more profit. 
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Best of ali they are 


LOWER IN INITIAL 
4 COST, TOOL 


Write for catalog 





CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, Ill. 


COOLANTS—See Cutting & Grinding 
Fluids 


COPPER 
os Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere on gg 4 &' Brass Inc., 236 Park Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Circular Tool Co., Inc., 765 Allens Ave., Provi- 


I. 
Cleveland "Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
Cogsdill Twist Drill Co., Greenfield, Mass. 
LL Plaines , Uh 
Excell o € Corp., 1200 Oakman Blvd., Detroit 
Mohawk Feols, Inc., Montpelier, Ohio. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
Wesson = 1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 


ro, Pa. 
Boston, Gear Works, 14, Hayward St., Quincy 


ass. 

Muetler Brass Se. -’. Huron, Mich 

Schrader’s Vanderbilt Ave., 
Brooklyn 38, N.Y 

Walker Co., Inc., oO” $ Rockdale St., Worces- 
ter, Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseating 
Baker Brothers Inc., 1000 Post Ave., Toledo 


,. Ohio. 

DoALL Co., Des Plaines, III. 

—> Merrill, 1009 So. Water St., Saginaw, 
ich. 


CUTTERS, Milling 
= “heme Co., 1300 Rock St., Rockford, 


aa & Shar, wii) a Providence, R. I. 
. Ontario St., Chicago 


5). 

Cleveland Twist Dati Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoALL Co., Des Plaines, Hh. 
Ex-CellO corp., 1200 Oakman Bivd., Detroit 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, is. 

Kearney be Mis +g com 6784 W. National, 
Milwaukee 14 

Kennametal, Inc., tation, Penna. 

Metallurgical Products Dept. of General Elec- 
tric x 237, Roosevelt Park Annex, 

Beteait 82, ‘Mich Mchy. Co., 888 E. 70th 
otc ryweather Mchy. Co., t' 
St., Cleveland 3, Ohio. 

Tomkins-Johnson 0., Jeckeon, ih 

Vascoloy-Ramet Corp., Waukegan, 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Machine Com "ew. Cincin- 
nati ae >< eee Div., rburg Ave., 
Cincinnati 

—_— E ashton on 4 70 Pine St., New York, 


ae S. C. & Son, Inc., Racine, Wis. 

Lilly, Eli & Co., 740 S. Alabama, Indianapolis 
, Ind. (additives) 

Oakite cragucte, Inc., 26 Rector St., New 
York 6, N. Y. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

«~ 4 ntyine Co., 600 ‘Fifth Ave., New 


Oil Co., Ltd., 2727 S. Troy St., 
Chicago 33, Hh. 
a Inc., 135 E. 42nd St. New York 17, 


CUTTING-OFF MACHINES, Lathe Type 
Bardons & Oliver, Inc., 1133 W. Ninth St., 
Cleveland 13, Ohio. 

Mfg. Co., Providence, R. 1. 
Tool Co., Jackson, Mich. 


Brown & 
Modern Machine 
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CUTTING-OFF SAWS, Abrasive Wheel 

Johnson Manufacturing Co., Albion, Mich. 

Norton Co., 1 New ond’ St., Worcester 6, 
Mass. 

Simonds pha. 38, S. Tacony & Fraley Sts., 
Philadelphia enna ; 
Ty-Sa-Man Machine Co. Inc., 1093 White 

Ave., Knoxville, Ten ‘ 
Wallace Supplies Mfg. Co. 1310 W. Diversey 
Parkway, Chicago 14, if. 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ill. 

Hydraulic Press Mfg. as me Gilead, Ohio. 


Logansport Mch. Co., rt, Ind. 
Skinner Chuck Co. ie pe, Loganaport, Ave., New 
Britain, Conn. 


Tomkins-Johnson Co., Jackson, Sata 
Wilson, K. R., Inc., Arcade, N. 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. Water St., 
Roc«ford, Ill. 

Chicago Pneumatic Tool Co., New York 17, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, III 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Machine Co., ‘inc., Logansport, Ind. 

Tomkins-Johnson Co., Jackson, Michigan 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich 

Wilson, K. R., Inc., Arcade, N. Y. 


DEBURRING MACHINES 

Barber-Ccleman Co., 1300 Rock St., Rockford, 
Illinois 

Lamb, F. Jose 3 Sto 5663 E. Nine Mile Rd., 
Detroit 34, 

Orban Kurt co. oS 42 Exchange Place, 
Jersey City 2 

7 Mfg. Co., 5401 Hamilton Ave., Cleve- 


14, Ohi 
Sherfield Corp., , Box. Ag ton 1310 1, Ohio. 
Wallace Supplies M W. Diversey 
Parkway, Chltcoe™ ix 


DEMAGNITIZERS 


Blanchard Mch. Co., 64 State St., Cambridge, 
Mass. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


B & T Machinery Co., Rockford, Ill. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


io. 

Clearing on of U. S. Industries, Inc., 6499 
W. 65th , Chicago 38, Ill. 

Danly Mach “wd Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Minster Machine Co., Hectiee Ohio. 

Verson Alisteel Press Co., $3rd St., and S. 
Kenwood Ave., Chicago, Ill. 


DIE INSERTS, Carbide 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio. 

Danly Machine apotiantes, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Lempco Industrial, Inc., Bedford, Ohio. 

Producto —— €o., 985 Housatonic Ave., 
Bridgeport 1, Conn. 

U. S. La —e — 255 North 18th St., 
Ampe Oran N. J. 

Walerstippit, ine. ya N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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SCHRADER INDUSTRY-INTERCHANGEABLE HI-FLO” 
AIRLINE COUPLER! 


SAFE PUSH-PULL OPERATION 
ACCIDENTAL UNCOUPLING NO LONGER A PROBLEM! 


Schrader’s new quick-acting couplers are full of fea- 
tures that afford the best air service. Safety’s built in 

. it won’t open accidentally even when dragged on 
the ground and snarled on a piece of machinery... 
yet the heavily knurled new coupler connects and dis- 
connects in a single upstream push or pull with one 
hand, gloved or greasy! 


More features: fastest air flow... non-corrosive... 
case hardened steel all through . .. meets and exceeds 
military specs ... engineered for simple, easy replace- 
ment of parts in the field. 

Important: Schrader’s new coupler is interchange- 
able with others of similar type. A variety of end fit- 
ting styles are available. See your supplier soon. 


NEW COUPLER CHECK UNITS AND ADAPTERS 


Pepys 
mt 
Rs 


=< 


$= 5139-12—1/, NLP. 
FEMALE 


2 5138-12-'/, N.P. MALE $5138-11-'/, NP. 
3 5140-12-%, N.P. MALE MALE 


4 5139-11-'/, NLP. 
FEMALE 


#5140-11-SERRATED SHANK 
FOR % 1.D. HOSE 


... added to these quality Schrader Accessories 


SCHRADER HOSE REELS 


away ovtomati- 
cally. Mo. 3481 is Air Tool 
, Type. 


SCHRADER STANDARD 
COUPLERS WITH FASTER 
FLOW are new being 
shipped. 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 





“Reg. U. S. Pat. Off. 





e division of SCOVILLE 








QUALITY AIR CONTROL PRODUCTS 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgica! Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc. 
Bridgeport 7, Conn. 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Ryerson & Son, Inc., Jos. 7% 16th & Rockwell 
St., Chicago 8, iil. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Verson Allstee!l Press Co., 93rd St., 
Kenwood Ave., Chicago, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 


, 740 Union Ave., 


and S. 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 


Consolidated Mch. ls -s Div., 565 Blossom Rd., 
Rochester 10, N. 

Greenfield Tap "& Die Corp., Greenfield, Mass. 

Jones & Lamson Mch. Co., Springfield, "Vt. 

Landis Mch. Co., Waynesboro 

National Acme Co., 170 €. (31st St., Cleve- 
land, Ohio. 


DIES, Thread Cutting—See Stocks and 
Dies 


DIES, Thread Rolling 
Landis Machine Co., Waynesboro, Pa 
National Acme Co., 170 E. 131st St., Cleve- 


land, Ohio. 

Reed Kolled Thread Die Co., P. 0. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio. 

DIE STEELS 

Jessop Stee! Co., Washington, Penna. 





YOU CAN COUNT 


ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 


when it comes with a 


MAGNA-LOCK macnetic CHUCK 


ELECTRICAL AND 
PERMANENT TYPES 


Noted For Their Extra Holding Power 
Exclusive Fine-Laminated or New Fine-Grid Types 


Sizes From 5” 


x 10” To Meet Every Need 


Rectangular and Swiveling 
— Rotary Models Also Available 


UIT Te ae dalohy aeemolale MMuilelaallal-m lll (ol-1 a> 


is a “natural” 


fo] aie Mi dl al-Maatolaalial-Mmniote) Mi 


Kolo Mame ME utole lilo bd Rola aiaaltla 


When you order your 


new machine, specify it equipped with a Magna-Lock chuck — 


leading machine tool builders recommend and furnish Magna-Lock. 


Want details? 


Write today, Dept. MH59. 


Aavcdieli MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, 


U.S.A Telephone 815 


Electrical and permanent magnet chucks, sine chucks, 


parallels, V-blocks, 


top plates, Magna-Vise 
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DISINTEGRATORS 


as ay Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincirnati 9, Ohio 
Come te 495 Lexington Ave., New York 


N. 
Elox. Saati of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See Loay- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 
Allen Mfg. Co., Bloomfield, Conn. 
Danly Machine Specialties, inc., 
Laramie, Chicago 50, Ill. 
Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 
255 North 18th St., 


2100 South 


U. S. Tool Co., Inc., 
Ampere, E. Orange, N. J 


DRAWING COMPOUNDS 
Oakite Products Inc., 26 Rector St., New York 


a FY, 
Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, Grinding Wheel 
om. Co., 254 N. Laurel Ave., Des Plaines, 


Ex- Cell. O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Ohio. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc., 
Bridgeport, Conn. 

Norton Co., | New Bond St., Worcester, Mass. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York | 

Sheffield Corp., ‘721 Springfield St., Dayton 1, 
Ohio. 


724 Union Ave., 


DRIFT KEYS 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, I. 

DoALL Co., Des Plaines, Ill. 


DRILL HEADS, Multiple Spindle 

Baker —_— Inc., 1000 Post Ave., Toledo 
10, Oh 

Barnes Drill Co., 814 a Rockford, Ill. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield 1, Mass. 

Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y¥ 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cae Div., Atlas Press Co., Kalamazoo, 

P. O. Box 3835, Park Grove Postal 

Sta., Detroit 5, Mich 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, aS 

Jarvis Corp., Middletown, Conn. 

Kearney & ——, Corp., 6784 W. National, 
Milwaukee 14, 

Lamb, F. Joseph Pain "5663 E. Nine Mile Rd., 


Detroit 34, Mich 

Leland Gifford Co., Box 989, Worcester 1, 
Mass. 

National Automatic Tool Co., Richmond, Ind. 

Snyder Fo 3400 E. Lafayette Ave., Detroit 

Thriftmaster Products Corp., 1014 N. Plum St., 
Lancaster, Pa 

United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio 

or. Inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio. 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Hartford Special Machinery Co., 287 Home 
stead Ave., Hartford 12, Conn. 

Kingsbury Mch. Tool Corp, Keene, 

Lamb, F. Joseph Co., 5663 E. Nine “Mile Rd., 
Detroit 34, Mich. 

Snow Manufacturing Co., Bellwood, Illinois. 


DRILL SLEEVES AND EXTENSION 
HOLDERS 


ee 411 W. Ontario St., Chicago 


Cleveland Twist — Co., 
Cleveland 14, Oh 


(Continued on page 262) 


1242 E. 49th St., 
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..- Your Source of Fine Metal Cutting Tools 
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, Des Plaines 
Boalt "Tap & Die tarp. , Groantield, wa 
National vem age Tool « eS 7th & N 
Sts., Richmond, Ind. 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Self- 
contained 


Baker Brothers Inc., 1000 Post Ave., Toledo 
Ohio. 


- F. & John Co., Rockford, Ill. 
Machine Tool Co., 15 Watson Ave., 

Springfield, Mass. 

gr my achine Tool Co., 839 Green St., Ann 

Burg Toot" on Mfg. Co., Inc., 15001 S. Fi- 
gueroa, wie Calif. 

Cross Co., Box goss, Park Grove Postal 
Sta. Detroit 5, Mich 

Ettco Tool A as inc., 594 Johnson Ave., Brook- 
lyn 37, : 

Kaukauna _ 2 & Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


Kearney & Ti mere eRe 6784 W. National, 
Milwaukee 14, 

F. Joseph Co 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Leland-Gifford Co., Box 989, Worcester 1, 


National Automatic Tool Co., S. 7th and N 


P. Mfg. Co., Elmwood, Conn. 
Za = "24000 ‘akeland Bivd., Cleveland 


DRILLING MACHINE FEEDS, Hydraulic 
Beckett-Harcum Co., Wilmington, Ohio 


DRILLING MACHINES, Automatic 


Baker Seetees Inc., 1000 Post Ave., Toledo 
" io 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F John Co., Rockford, lil. 
Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 











New York 17, N.Y. 





cation Engineer for the details. Texaco Inc. 



































COOITEX keene machines cleaner 


Your machines don’t have to feel like a greased pig that’s run 
through a sand pit! If you switch to new Cooltex, they'll practi- 
cally pass a white-glove inspection. Ask your local Texaco Lubri- 


, 135 East 42nd Street, 





TEXACO 


Throughout the United States 
Canada + Latin America « West Africa 
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Cote Corp., 317 Mt. Grove St., Bridgeport 5, 

onn. 

Buhr Sanne Tool Co., 839 Greene St., Ann 

Burg Tool on Mfg. Se. Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 

4460 N. 12th St., 


Ediund Mchry. AY ‘Div., Cortland, N. 

Ettco Tool Co., Inc., 594 Johnson Ave., i 
lyn fh N. ¥. 

Kearney & Me rg 4 \ ae 6784 W. National, 
Milwaukee 14 

Kingsbury Mch. ‘Tool ‘Corp. Keene, N. H 

Lamb, F. Co., 5663 E. Nine Maile Rd., 
Detroit 34, Mic 

nee _ Box 989, Worcester 1, 
ass 

Le Maire Machine Tool Co., 2657 S. Telegraph 
d., Dearborn, Mich. 

Moline Tool Co. ., Moline, til. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Olivetti Corp. of ‘America, 42-. % Northern 
Bivd., Lond Island City 1, N. 

Snow Manufacturing Co., Belinood, i. 

ey Inc., Akron, N. Y. 

Zeger. 24000 peek Bivd., Cleveland 

3, Ohio. 


DRILLING MACHINES, Bench 
wee Forge Co., 490 Broadway, Buffalo, 


pager Corp., 15001 S. Figueroa, Gardena, 


Cincinnati Lathe . wen Co., 3207 Disney St., 
Cincinnati 9, 

Coste Div.,, Atlas Press Co., 

ic 

Edlund Machinery Co., Div., Cortiand, N. Y. 

Fosdick Mch. Toot Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hamilton Tool 4 834 9th St., 


Kalamazoo, 


Hamilton, 


Ohio 

Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn. 

Leland-Gifford Co., Box 989, Worcester, Mass. 

Olivetti Corp. of sawn Rae 33 Northern 
Bivd., Long Island City 1 y we 


DRILLING MACHINES, Deep Hole 
gs anon Inc., 1000 Post Ave., Toledo 


m4, Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

— Charles, 5 Rue Montalivet, Paris, 
rance 

~— Tool and Mfg. Co. Inc., 15001 S. Fi- 

ueroa, Gardena, Cal 
DoALL Co., Des Plaines, Min 
Ex- ge Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Lelarid-Gitford Co., Box 989, Worcester 1, 
ass, 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond 
Wales-Strippit, Inc.,, Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 

— * | eae Inc., 1000 Post Ave., Toledo 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. John Co., Rockford, 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

—— orp., 317 Mt. Grove St., Bridgeport 5, 
onn. 

wg | Tool Co., 839 Greene St., Ann 
rbor i 

Burgmaster Corp., 15001 S. Figueroa, Gardena, 
ali 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

— Bickford Div., Oakley, Cincinnati, 
° 

Consolidated Mch. Tool Corp., Rochest Y. 

Davis & Thompson Co., 4460 124th St, Nei: 
waukee 10, Wis. 

Edlund Mechinery Co., ow. Cortland, N. 

Fosdick Mch. aan Co., 638 Blue Rock, Cin- 
cinnati 23, 

Gage Bros. Hy ~Co., 136 12th St., Rockford, 


Megmmen Tool Co., 834 So. 9th St., Hamilton. 
io 


Homestrand Machine Feat Corp., 380 W. Put- 
man Ave., Greenwich, Conn 
Ingersoll Milling Machine Co., 505 Fulton 
" — a 
Lamb, F. Joseph ‘Co., 5663 E. Nine Mile Rd., 


Detroit aah Mich. 

Leland-Gifford Co., Box 989, Worcester, Mass. 

Le Maire Machine Tool Co., ‘2657 S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co., Moline, Ill. 

National Automatic Toot Co., Inc., S. 7th and 
N Sts., Ric! Ind. 

Olivetti Corp. of America, a 33 Northern 
Bivd., a Island City 1 

a 24000 Lakeland Nid, Cleveland 
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Sensational New Numerical Control 


A new numerical control just perfected by Carlton Controls 
Corporation, applied to The Carlton Machine Tool Co. hori- 


zontal and planer type boring and drilling machines . . 


. offers: 


Tape control for automatic 3-axis positioning of tool, plus 
automatic speed-feed changes. Tape is standard 1” wide 8 
channel. 


Keyboard for separate non-taped operations provides manual 
input of 5- or 6-digit numerical data for each axis. Numeri- 
cal values, actuated by keyboard or tape, are presented visu- 
ally by indicator lights. 


Zero offset establishes new starting point from the work- 
piece regardless of location. 


Pushbuttons control rapid traverse and slow traverse power 
driven units, position the axis movements for manually 


operating the machine to establish different data points. 


For complete information on how any shop can automate boring, 
drilling, reaming, tapping . . . and make fuller use of drilling 


machine tools . . . write us today. The Carlton Machine Tool 
Co., Cincinnati 25, Ohio. 


( urlton ice ie 
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ONLY 


Goss and DELEEUW 


AUTOMATIC CHUCKERS 


taneously or 


quantity. 





offer the 1-2-3 feature 


This NEW development—unsur- 
passed for speed, convenience of 
tooling and precise finish—in- 
volves no retooling problem even 
for short runs. It assures greater 
production at lower cost on all 
classes of work. 


The unique “1-2-3” feature, 
exclusive with Goss & De 
Leeuw, provides the means for 
performing one to three right 
or left hand single or double 
threading operations simul- 
in sequence, 
without changing set up. 

Here’s an ideal machine tool 
for small lot requirements be- 
cause of quick, easy changeover. 
Any class of chuck work can be 
handled economically in any 


The examples of work shown here 
are typical of the wider variety of parts 
being produced on these new machines. 


SEND 
FOR 


tailed information on this new 
machine, Let us have samples of 
your work In order to give you time 
and cost estimates for handling it 
on the ‘I-2-3’" Goss & De Leeuw. 


GOSS and DE LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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DRILLING MACHINES, Radial 


American Tool ogg me Pearl & Eggleston 
Ave. agen ie 

Burg Tool iat “to., Inc., 15001 Fi- 
gueroa, eien’t alif. 

Cariton Mch, & a Co., 2961 Meeker St., Cin 
cinnati 25, Ohio 

Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio. 

Cincinnati Gilbert Machine Toot ae 3366 
Beekman St., Cincinnati 23, 

Cincinnati Lathe & Tool Co., ‘3907, Disney Bike 
Cincinnati 9, Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio. 

aa 5 Corp., 405 Lexington Ave., New York 
17,N. ¥ 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Homestrana Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn. 


DRILLING MACHINES, Sensitive 
Baker —— Inc., 1000 Post Ave., Toledo 
10, 
Buffalo Forge Co., 490 Broadway, Buffalo, 
. 


a Corp., 15001 S. Figueroa, Gardena, 

ali 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
guera, Gardena, alif. 

Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Lathe & a Co., 3207-3211 Disney 
St., Cincinnati 9, 

Clausing Div., Aton” _ Co., Kalamazoo, 


Mich. 
Cosa Corp., 405 Lexington Ave., New York 
7, N.Y. 


Edlund Machinery Co., Div., Cortland, N. 

Fosdick Mch. Tool Co., 1638 Blue Py St., 
Cincinnati 23, Ohi 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohio. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 
Snow Manufacturing Co., Bellwod, Illinois. 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City | » 2 
Wales-Strippit, Inc., Akron, ‘N.Y. 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 

= Ohio. Inc., 1000 Post Ave., Toledo 
1 

Barnes, W F. & John Co., Rockford, Ill. 

Buffalo Forge Co., 490° Broadway, Buffalo, 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 
ali 


Burg Tool and Mfg. Co., 15001 S. Figueroa, 
Gardena, Calif. 
— Bickford Div., Oakley, Cincinnati, 
io. 
Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 
Cosa [oe 405 Lexington Ave., New York 


17, N. Y. 
~— Tool Co., Inc., 594 Johnson Ave., Brook- 


n 37, N. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 

Le Maire Machine Tool Co., 2657 S. Telegraph 
d., Dearborn, Mich. 

National innomatic Pine Co., Inc., S. 7th and 
N Sts., Richmond, 

Rehnberg- Jacobson Mio. Co., 2135 Kishwaukee 
St., Rockford, 

Snow Manufacturing Co., Bellwood, 

Wales-Strippit, Inc., Akron, /~ ws 


DRILLS, Center 
Cig ert. 411 W. Ontario St., Chicago 


a se” 765 Allens Ave., Provi- 

lence 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Cogsdill Twist Drill Co., Governed, Mass. 

DoALL Co., Des Plaines 

Greenfield ‘Tap & Die nd Greenfield, Mass. 

Threadwell Tap & Die Co., 16 Arch St., "Green- 
field, Mass. 


DRILLS, Core 
Ace Drill Corp., Adrian, Mic 
Chicago- Latrobe, 411 W. hate St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

DoALL Co., Des Plaines, Ill. 

Ex-Cell-O Eerie 1200 Oakman Bivd., Detroit 


Greenfield Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box of Roosevelt Park Annex, 
Detroit ? Mich. 

Mohawk Tools, Inc. ., Montpelier, Ohio. 

Wesson Co., 1220 Woodward Heigkts Bivd., 
Detroit 20, Mich. 
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Earthmoving muscles 


from tubes of steel 


A construction site springs to life as earthmoving equip- 
ment tugs, scoops, heaves and rips away at the earth's 
skin. It’s grueling work! 

That burly dozer. It's precision built! It's strong! Its 
massive blade can tear the side out of a hill. Yet, it's 
nimble, too. In spite of a crab-like figure, it can stop 
with a jolt, back off, spin, dig in and charge with the force 
of a galloping rhinoceros. 


Power is jammed into these machines. That's why 
they're built with the toughest, most durable materials 
in the world. For years, leading manufacturers have 
chosen USS National Seamless Mechanical Steel Tubing 
for hydraulic cylinders, tractor pins, bushings and more 
than 100 other vital parts in earthmoving, rockmoving, 
grading and all types of heavy mobile equipment. Why? 
Because National Seamless Tubing is ideal for the fabri- 
cation of machine parts subject to bruising performance 
and long wear. 

USS National Seamless Mechanical Steel Tubing is 
another product from the world’s largest manufacturer 
of tubular materials. For more than 80 years, National 
Tube has been foremost in building and industrial pipe 
applications. For more information, write to National 
Tube Division, United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 


USS ind National are registered trademarks 
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National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Supply Division 
United States Steel Export Company, New York 
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DRILLS, Deep Hole, Gun 

Ace Drill Corp., Adrian, Mich. 
renee serena, 411 W. Ontario St., Chicago 
Eldorado Tool & Mfg. Corp., Milford, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Oil Hole, Oil Tube 
NT. Latrobe, 411 Ontario St., Chicago 


i 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 
DoALL Co., Des Plaines, III. 


Greenfield ‘Tap & Die Corp., Greenfield, Mass. 


DRILLS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
N. Y. 


DRILLS, Portable pneumatic 
— Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Chicago-Latrobe, 411 W. Ontario St., 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio 


Chicago 
1242 E. 49th St., 


DRILLS, Subland 


Ace Drill Corp., Adrian, Mich. 
| yeas 411 W. Ontario St., Chicago 
th 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield. Mass. 

Mohawk Tools, Inc., Montpelier, Ohio. 





SHUTTLE-TYPE | 


MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


- + Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


Dp 


<e 


266 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from 3” to 44” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 

If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
callin a D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


Davis and Thompson Co. 
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“= Twist, High-Speed Steel, Carbon 


Ace Drill Corp., Adrian, Mich : 
Chicage-Latrobe, 411 W. Ontario St., Chicago 
Cleveland Twist Drill Co., 1242 49th St., 
land 14, Ohio. 
DoALL Co., Des Plaines, III. 
Greenfield ‘Tap & Die Corp., Greenfield, Mass. 
Mohawk Tools, Inc., Montpelier, Ohio 
Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


Cleve- 


DRILLS, Twist, Carbide, Carbide-Tipped 

Ace Drill Corp., Adrian, Mich. 

Allegheny Ludi | Steel Corp., Oliver Bidg., 
Pittsburgh 22, 

Chicane Latrobe, vin W. Ontario St., Chicago 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, Ill. 

Threadwell’ Tap & Die Co., 
field, Mass. 


1242 E. 49th St., 


16 Arch, Green- 


DRILLS, Wire 


et’ asap 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., Cleveland, Ohio 

Cogsdill Twist Drill Co., Greenfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 
Mich. 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Pangborn Corp., Hagerstown, 

Standard Electrical Tool Co. 


Md. 
, 2500 River Rd., 
Ohio 


Cincinnati 14, 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 

Hughes Products, Ppeerationt Airport Station, 
Los Angeles 45, Ca 

Micro-Path _Inc., aeinees 2, Calif. 

Stromberg-Carlson Div., neral 


Dynamics 
Corp., 1493 N. Goodman SS, 
N. Y. 


Rochester 3, 


ENGRAVING MACHINES 
Cons or 405 Lexington Ave., 


Gorton, Geo., Mach., 
Wis. 


New York 


1321 Racine St., Racine, 


EXTRACTORS, Screw 

Cer. Latrobe, 411 W. Ontario St., Chicago 
1 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

Greenfield Tap ‘& Die Corp., Greenfield, Mass. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 

¥; 


1242 E. 49th St., 


FACING HEADS 

Baker Brothers Inc., 
10, Ohio 

Cross Co., 


Toledo 


P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis Boring Tool Div., Giddings & Lewis Mch, 
Tool Co., Fond du Lac, Wis. 

Giddings & Lewis Machine Tool Co., 
Lac, Wis. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa. 


1000 Post Ave., 


Fond du 


FANS, Exhaust, Ventilating 


Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 


FASTENERS 


Allen Mfg. Co., Bloomfield, Con 
Bethlehem Steel Co., 701 East Third St., Beth- 


Inc., 42 Exchange Place, 
Burdsall & Ward Bolt & Nut Co., 
eg G N.Y. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 

A 


’ 
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MéM blades assure 


less cost per cut 


OTCH & MERRYWEATHER offers 
every user of slitting, slotting and cut-off 
blades three outstanding cost-saving advantages. 


First, M&M’s Triple Chip sawing method 
enables you to take “bigger bites’? at higher 
speeds. Distributing cutting strain evenly, it 
greatly lengthens tool life. 


Second, factory repair, resharpening and 
resegmenting service, the fastest in the industry, 
minimizes costly downtime . . . reduces your 
investment in inventory. 


Third, Motch & Merryweather manufactures 
a complete line of cutting blades to meet every 
circular sawing requirement. Buying all your 
blades from a single source—your local M&M 
dealer—saves valuable purchasing manhours, 
assures consistently high quality blades. Call 
him today. 


FReEE— Send today for your 
copy of M&M’s Circular Saw- 
ing Handbook, a pocket-sized 
guide to sawing operations. 


Q@ Quality 


Service 
A] Availability 





\t 





MERRY WEATHER) 








Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 
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VM! AUTOMATE 


HEAVY DUTY DRILL PRESSES 


el te —) 5 Od 4 a ms 


SELF-CONTAINED HYDRAULIC FEEDS! 


A COMPLETE 
HYDRAULIC POWER 
PACKAGE TAILORED 
TO YOUR DRILL 
PRESSES AND YOUR 
WORK REQUIREMENTS! 


Unit consists of 


heavy-duty tte ae: 
transmission arm 


and portable console 
housing control valves, 
hydraulic tank and pump 


With new Beckett Hydraulic Feeds 
you can now ECONOMICALLY 
AUTOMATE older type drill presses, 
having capacities up to approx. 114” 
in steel, for high production drilling and allied work. Precision controls 
provide completely variable and quickly adjustable approach speed, 
slow-down for work entry, thrust, and return speed. Limit switches and 
extremely fast reaction of the Beckett “Hi-Cyclic” Control Valves pro- 
vide reliable depth control. These Beckett units are tailored to each 
installation, Write now for full details. 

See our catalog in Sweet's Machine Tool Catalog File, Index No.42 


DISTRIBUTORS IN MAJOR CITIES COAST -TO-COAST AND CANADA 
BECKETT-HARCUM CO. 
987 W. LOCUST STREET, WILMINGTON, OHIO 
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FEEDERS, Automatic 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Gear-O-Mation Div., Michigan Tool Co., 7171 
McNichols Rd., troit 12, Mich. — 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, Ill. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, Ill. 


FILES AND BURRS, Rotary 

DoALL Co., Des Plaines, Ill. 

Jarvis Corp., Middletown, Conn. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


FILING MACHINES 


Chica: Pneumatic Too! Co., New York 17, 


DoALL ‘Co., Des Plaines, III. 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Come Drill Co., 814 Chestnut St., Rockford, 


Cuno Engineering Corp., Meriden, Conn. 
Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


FLAME-HARDENING MACHINES 

Cincinnati Milling Machine Co., Meta-Dy- 
namics Div., Marburg Ave., Cincinnati 9, 
Ohio 

Gleason Works, 1000 University Ave., Roch- 
ester 3, N. Y. 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Corp., Middletown, Conn. 


FORGING HAMMERS, Steam and Air 

Chambersburg Engrg. Co., Chambersburg, Pa. 

~ Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 


1375 Raff Rd. S. W. Can- 


Ohio 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

National Machinery Co., Tiffin, Ohio 

Waterbury Farrel oundry & Mch. Co., Water- 
bury, Conn. 


FORGINGS, Drop 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 
bat ae - uy H. & Co., 400 Vulcan St., Buffalo 


Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Hollow-Bored 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 
Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Press 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Minster Mch. Co., Minster, Ohio 
Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass inc., 236 Park Ave., 
New York 17, N. Y. (die-pressed) 
Vanadium-Alloys Steel Co., Latrobe, Penna. 
Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Upset 

Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 

Vanadium-Alloys Stee! Co., Latrobe, Penna. 


FORMING MACHINES, Cold-Rolling 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan Tool Co., Mount Gilead, Ohio 
Detroit 12, Mich. 

Niagara Mch. & Tool Works, 637 Northland 
Ave., Buffalo, N. Y. 

Yoder ‘Co., 5560 Walworth, Cleveland, Ohio 
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Turret Lathes «+ 


JONES & LAMSON 


“AUTOMATION” 


the man who needs 
FW alt= h' ae oat: edalial=m cele) mi 


Fbg-t- (oh ae oth alate miele. 


Fully Automatic Turret Lathe operation 
reduces machining costs by 32% 


This J & L Automatic Ram Type Turret 
Lathe with Lynn Hydraulic drive provides 
completely automatic operation from start to 
stop. A magazine feed for automatic work 
handling has been mounted on the cross slide. 
However, on applications where cross slide 
tooling is necessary, handling devices can be 
arranged that will free either the front or rear 
of the cross slide for tooling. 

Fourteen similar parts of varying dimensions 
are produced on this same machine. The tool- 
ing used is basically the same as that used in 


Automatic Lathes - Tape Controlled Machines 
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the former, hand-operated method. However, 
on machining time alone, costs are reduced by 
32%. Operator attention for this set-up is only 
one-third of that previously required. In ad- 
dition, studies show that one operator can run 
two or more of these automatics with less fa- 
tigue than is involved in running one manual 
machine. Needless to say, J & L’s long-standing 
reputation for turret lathe accuracy is retained 
throughout. Write for catalog 5808. Jones & 
Lamson Machine Company, 512 Clinton 
Street, Springfield, Vermont. 


Thread & Form Grinders . Optical Comparators . 


For more data, circle this page number on inquiry card 


Thread Tools 


269 





Product Directory 





layout and 


template making time 
cut in half. 


mH new ST RIPPIT 
FLEX-O-DRILL 


@ DRILLS, REAMS, SCRIBES, CENTER PUNCHES to + 0.002” WITHOUT base 
line drawing or height gauge layout! 

@ EASY, ACCURATE POSITIONING — quickly set to any reference point and to 
nearest 0.100” by adjustable steel tapes reading in both 
directions from zero. Micrometric gauges then bring settings to 
nearest 0.001”. No optical scanning device needed. 

@ LASTING accuracy! Table is an actual ground surface plate. 
Bridge assembly is of heavy, accurately machined castings. Lead 
screws are precision ground and engaged only during micrometric 
gauge settings to minimize wear. All parts are corrosion- 
resistant. Bearings are protected against dust and chips by felt 
shields. Drill motor is heavy-duty industrial type. 

@ %" CAPACITY in mild steel — stock up to 24” width, any length. 


@ ALSO A PROVEN MONEY-SAVER On pilot runs, low unit production. 


Template drilled by Layout scribed by Flex-O-Drill 
Flex-O-Drill Flex-O-Drill 


work piece 


WRITE FOR LITERATURE TODAY, and an actual demonstration at your plant: 


waes STRIPPIT nc. ii 


203 Buell Road, Akron, New York 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
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FORMING MACHINES, Multiple-slide 
Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 


Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, 


U. S. Tool Co., Inc., 255 North Main St., Am- 
pere, E. Orange, ‘N. J. 


FORMING TOOLS or Tool Bianks 


Brown & Sharpe Mfg. Co., Providence, R. |. 
National Broach & agg Co., 5600 St. an 
Ave., Detroit 2, Mich 


Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, ‘Mich. 


GAGE BLOCKS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, III. 


Scherr, George “ oo 200 Lafayette St., 
New York 12, 


GAGES, Air Comparator 
Federal fy Corp., 1144 Eddy St., Provi- 


eae 200 Lafayette St., 
Sheffield Corp., * bone 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 

rai 9 Products Corp., 1144 Eddy St., Provi- 
len 

Sheffield ponte ‘Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Ames, B. C. Co., = 54, Mass. 

Brown & Sharpe Mfg. Co., ‘Providence 

Cadillac Gage Co., P. O. Box 3806, betvolt, 


Mich. 
comer Co., 47 Farwell St., Watham 54, Mass. 
DoALL Co., Des Plaines, iif. 
Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 


1. 
Generai Electric Co., Schenectady, N 


Orban, Kurt - ne., 42 on Bally ‘Place, 
Jersey City 2, 


J. 
Scherr, George C., aaa 200 Lafayette St., 
New York 12, Ve 


GAGES, Electric Comparator 
& Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, III. 


Federal Products Corp., 1144 Eddy St., Provi- 
dence |, 


General Electric Co., Schenectady, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 
Federal Products Corp., 1144 Eddy St., Provi- 


dence 1, R. |. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. |. 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


’ 


GAGES, Multiple Inspection 

Federal Frosuce Corp., 1144 Eddy St., Provi- 
dence 1 

Sheffield N..% Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Deltronic, Costa Mesa, Cali 

DoALL Co., Des yy Tih 

Greenfield "Tap & Die y ol Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box = af Roosevelt Park Annex, 
Detroit ‘32, Mich 


x Ines 200 Lafayette St., 
Sheffield Corp., ‘ Box “693, Dayton 1, Ohio 
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DIFFERENT 
MODELS 


S 


TO 
CHOOSE 


FROM 


SLOCOMB 
MICROMETERS 


Whatever your micrometer 
requirements, chances are 
Slocomb has it. Slocomb mi- 
crometers range from the 
1” conventional micrometer 
calipers to 60” Rigitube 
models. Airfoil, tube, screw 
thread and sheet metal types 

. just to mention a few of 
the many available specials 

.as well as the new Slo- 
comb Snap Gage micrometer, 
designed to eliminate a com- 
plete line of fixed snap 
gages. 

All Slocomb micrometers 
have as standard optional 
features your choice of ter- 
minals . . . carbide, 60° 
points, %2” diameter discs, 
ball ends or rounded anvil. 





(eee SPEEDMIKE 


Another Slocomb first! Digit- 
ally read, the new Speedmike 
achieves the ‘ultimate in meas- 
—_ speed and accuracy. Yes 
+ you con have Speedmike's 
**Girect reading’’ feature on 
other Slocomb micrometers. 











By Your Industrial Distributor 
J. T. Slocomb Co. 
100 Matson Hill Rd., So. Glastonbury, Connecticut 
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bye Tap & Die Co., 16 Arch, Green- 
ie 
, 176 Waltham St., Watertown 


2, Mass. 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll, Thread, Snap 
Federal odes Corp., 1144 Eddy St., 
dence | 
Greenfield ‘Tap ‘se Die Corp., Greenfield, Mass. 
Sheffield Corp., Box 893, yton I, hio 
Threadwell ‘ap & Die Co., 16 Arch, Green- 
field, Mass. 


Provi- 


GAGES Surfoce Roughness 
DoALL Co., Des Plaines, lll. 


Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Heigh, Depth, Gear 
Tooth 


Lert & Sharpe Mfg. Co., Providence, R. |. 
ALL Co., Des Plaines, lil. 
Federal Products Corp., 1144 Eddy St., 


Provi- 
dence 1, R 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING — AND 
DEBURRING MACHIN 


Cm © Corp., 405 Lexington og New York 17, 


Cross P. O. oes © ae Park Grove Postal 
Sta., Detroit . 

Gleason pa 000" University Ave., Roches- 
er 3 

Lamb, F. Jose a Sa, 
Detroit 34, 

Orban, ons Co., 


5663 E. Nine Mile Rd., 
4 7a 42 Exchange Place, Jer- 
shettiela ¢ eZ. Box 893, Dayton 1, Ohio 


GEAR ee EQUIPMENT 


Brown & Shar Co., Providence 
Cosa a 4 pre Bos Ave., New Voie 17, 


r Co., Springfield, Vt. 
ae Works, 1000 University Ave., Roches- 
er 3, 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mich. Co., 5600 St. Jean 

, 42 Exchange Place, Jer- 


Fellows Gear Sha 


ee mae 


200 Lafayette S., 
New York 12, 


GEAR CUTTING MACHINES, Bevel and 
Spiral 


Cope Corp., 405 Lexington Ave., New York 17, 


Gleason Works, 1000 University Ave., Roches- 
ter 3, Y. 


os m Kurt oy. sag 42 Exchange Place, Jer- 
t 


Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


GaperCainen Co., 1300 Rock St., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 17, 


Gleason aa 1000 University Ave., Roches- 

er 3, 

New Jersey Gear & (ee. Co., 1470 Chestnut 
Ave., Hillside, 

Orban, Kurt Co., % “42 Exchange Place, Jer- 
sey City 2, N. J. 

Scherr, George + Bod 200 Lafayette St., 
New York Fo, 
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GEAR GRINDERS—See 


Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
2 sohiene Corp., 1232 Penn. Ave., Pitts- 


burgh 22, 
Barber-Colman. Co., 1300 Rock S., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 
17, N. Y. 


Fellows Gear S$ per Co., Pets 
Hamilton Toot “8 834'S. 9th St., , a 


Ohio 
Michigan Tool My 7171 E. McNichols Rd., 
Detroit 12, 
Orban, Kurt Co. 


,% 42 Exchange Place, Jer- 
sey City 2, N. J. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 

Fellows Gear Shaper Co., Springfield, Vt. 

St i eres, 1000 University Ave., Roches- 
ter 

Michigan Niel Co., 7171 E. Nichols Rd., De- 
troit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 

Illinois ~~ & Mch. Co., 2108 N. Natchez 
Ave., Chicago 5, 

Stahl Gear & Mch. Co., She, 3901 Hamilton 
Ave., Cleveland 4, Ohi 


GEAR SHAPERS 
Cosa Corp., 405 Lexington Ave., New York 17, 


Fellows Gear es S Co., Springfield, Vt. 
Michigan Tool Co. 171 E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Sha eS S ee Vt. 

Michigan Tool E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, Non- 
metallic 
Boston Gear Works, 
ass. 
Cincinnati Gear Co., Wooster Pike and Marie- 


mont Ave. Cincinnati, Chio 
igengert Gear Corp., Box 934, Syracuse, 


14 Hayward St., Quincy 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

Iinois Gear & meh. Co., 2108 N. Natchez 
Leg Chicago 5, 

New J ersey se & Mfo. Go. ey J. 

Ryerson, Jos. T. & i? inc., 16th and Rock- 
well St., Chicago 8 ii. 

Stahl Gear & Mch. €o., 3901 Hamilton Ave., 
Cleveland 14, Ohio 


GEARS, Cut 
a Steel Foundry & Machine Co., Birds- 
ro, Pa. 

Boston oer Works, 14 Hayward St., Quincy 

Cincinnoti Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp. Box 934, Syracuse, N. Y. 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 


(Continued on page 274) 
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practical automation ideas....no. 3_ 


Storage Unit that Thinks for Itself! 


When should a part be stored tempo- 
rarily between operations? When should 
it pass immediately to the next oper- 
ation? A Gear-O-Mation storage unit 
makes this decision after checking if 
the loader is full. It either positions 
the part on the loader for immediate 
—- or puts it in “storage” for 
ater demand feeding. 


Impossible!—But it Works! 


An orientor that repeals the law of 
gravity? Impossible? Maybe, but Gear- 
Q-Mation has one that’s hard to believe. 


Parts roll down an “L”-shaped track 
which narrows to slightly less than one- 
half width of part! Correctly rolling 
parts roll on across for further process- 
ing; others just tumble off and go back 
to the start of the track. 


What’s your concept of automation? 
A vast array of inter-connecting ma- 
chining operations untouched by 
human hands? Actually, all auto- 
mation comes down to a series of 
small devices—feeders, orientors, es- 
capements, conveyors, etc. Dozens 
of typical devices are illustrated in 
Gear-O-Mation’s “Idea File’’. Ask 
your Gear-O-Mation field engineer 
to show you his. 


Magnetic Handling with Fabric Belt 
Small irregular shaped parts can be 
elevated or directed into orientors with 
fabric belts backed by permanent mag- 
nets in such a way that only those cor- 
rectly positioned will enter the demand- 
feed chute. 


Single Loader for Multiple Feeder 


Where it is desired to load parts into a 
multiple feeder (as for a heat-treat 
oven) they can be picked off a single 
chute, dropped into a multiple “Velvet- 
Drop” (patented) feeder which keeps 
all channels of the multiple feeder 
loaded, provides temporary storage to 


keep them full.. 
MACHINERY, November, 1959 


Most people think of automation as 
something built into the original 
installation. That’s a good way to do 
it, but you don’t have to do it that 
way. If you want to automate your 
existing operation this can be done 
very effectively, too. In either case, 
Gear-O-Mation’s experts can auto- 
mate your machining operation to 
any degree desired—make it deliver 
ajl of the potential designed into it. 


Track: Fast, Clear and Adjustable! 


A simple answer to handling parts of 
different dimensions—as when a design 
change is made—is an adjustable-track 
conveyor. Side plates and rails are 
casted tn or out, quickly adjusted for 
smaller or larger part width, Parts roll 
on spring steel rails. Soils, chips, cut- 
tings, etc., fall through, making the 
conveyor self-cleaning. 


One Belt Does Two Jobs 


Sometimes you can use the same belt 
to unload parts from one machine and 
load them into another by using a 
center drive gear head motor with a 
wrap-on sprocket. A typical Gear-O- 
Mation installation of this type handles 
up to 3600 parts per hour. 


Automation begins with the coupling 
of two machines, often through a 
simple elevator and a gravity chute. 
From this you can go almost to in- 
finity. Gear-O-Mation has the ex- 
perience and ingenuity to point the 
way and design the equipment for 
the exact degree of automation your 
operation requires and warrants. 


Handling Parts in Pre-Set Groups 


In automation, parts don’t have to be 
handled one-at-a-time only. Sometimes 
it works better to process them in 
groups of preset quantities, using a 
feeder that meters and releases the 
precise number required. For example, 
in one plant, eight plastic fishing reels 
are aligned and placed on a spindle for 
simultaneous group winding. 


Pencil Wheel Orientor 


A small grinding wheel can be used to 
orient light parts by knocking down all 
parts which try to pass in an upright 
position. The light ‘bite’ of the wheel 


For more data, circle this page number on inquiry card 


gives positive action but dves 
damage the part. 


Gear-O-Mation doesn’t believe in its 
customers having to pioneer untried 
ideas. Where a new principle is in- 
volved, we make sure of it first. 
Mostly, however, we go back to 
established principles we all KNOW 


will work. 


Demand Storage for No-Roll Parts 


Where parts can’t roll you can move 
many rows of them through storage by 
a simple, moving disc with fixed guide 
rails. One such Gear-O-Mation unit 
collects, stores and feeds up to 


3000 small parts. 
NEW “IDEA FILE” 


Every Gear-O-Mation field engineer 
now carries with him an ‘“‘Automation 
Idea File.”’ It contains sketches and 
details of practical answers to many 
parts handling problems—orienting, 


feeding, positioning, conveying, distri- 
buting, etc. These ideas will suggest 
variations to suit your exact needs. 
Have a Gear-O-Mation field engineer 
go through the “Idea File”? with you 
soon! Use the handy coupon below. 


GEAR-O-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD. + DETROIT 12, MICH. 
—-—- 5 
GEAR-O-MATION 
Division of Michigan Tool Company 
7171 E. McNichols Rd., Detroit 12, Mich. 





saving ideas in your new “Idea File.” 
Have your field engineer show it to 


| 
| 
| Yes! | want to see the time- and money- 
1 
| 
j me soon! 


| Name 
! Company 
Street 


| City 
— 
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gy = Ih & Scott Co., 5114 Hamilton Ave., 
land 14, Ohio 

miner Gear &' << Co., 2108 N. Natchez 
Ave., Chicago 5 

National Broach & Mh. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

New Jersey Gear Mfg. Co., 1470 Chestunt 
Ave., Hillside, N. J. 

Mch. a 3901 Hamilton Ave., 

Cleveland uy Ohi 


Stahl Gear & 
Verson Allsteel Brees Co., 93rd St., & S. Ken- 
wood Ave., Chicago, ii. 


Jones & Lamson Mch. Co., Springfield, Vt. 

Mummurt-Dixon Co., Hanover, Ba. 

National — Co., 170 E. {31st St., Cleve- 
land 8, Ohi 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Carbide Tool 
os aaa 405 Lexington Ave., New York 17, 


DoALL Co., Des Plaines, Ill. 

Elox Corp. of Michigan, Troy, M 

Ex-Cell Corp., 1200 Ganen Siva. Detroit 
32, Mich. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Heald waene Co., 10 New Bond St., Worces- 
ter 6, Mas 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit $2, Mich 

Norton Co., New Bond St., 
Mass. 

Oliver Instrument Co., 
Adrian, Mich. 


GRADUATING MACHINES 


Gorton Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


GREASES—-See 


Lubricating Oils and 
Greases 


GRINDERS, Bench, Floor and Snag 


Hammond Machinery Builders, Inc., 
zoo, Mich. 


Worcester 6, 


Kalama- 1410 E. Maumee St., 








HAMMOND ELECTROLYTIC GRINDERS 


are doing a job at Beech— 
a leading builder of aircraft 


etinddl tecracavte CHIP BREAKER 


AND OSCILLATING CUP WHEEL GRINDERS 
CUT CARBIDE TOOL GRINDING COSTS 


. greatly reduce diamond wheel consumption. 


Today more and more manufacturers are turning to 
Hammond Electrolytic Carbide Tool Grinders to reduce 
their carbide tool grinding costs. Carbide is removed by 
electro-chemical action with the diamonds wiping away 


MODEL SCE-6 


the products of electro-chemical decomposition. As a result — 





® Di d wheel ption is reduced 80%, to 
90% and green wheel grinding eliminated. 


®@ Grinding is done faster and better with 
less physical effort 


®@ Heat fractures are eliminated as the process is cool. 


Many users report their installation paid for itself in a 
matter of months. If you grind many carbide tools, 
you are actually paying for a Hammond Electrolytic 
Grinder, therefore — WHY NOT USE IT? 


s ‘ Write for catalog. 
Kian 
ALAMAIOO MODEL CBE-6 


—" Ky Shack ZG, be, 


T1619 DOUGLAS AVE. + KALAMAZOO, MICH. 
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Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


GRINDERS, Die and Mold 

DoALL Co., Des Plaines, Ill. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 
Clausing Div., Atlas Press Co., 
Mich 


ich. 

Consolidated Mch. ba Div., 565 Blossom Rd., 
Rochester 10, N. 

Hammond Pia ates Builders, Inc., Kalama- 
zoo, Mich. 

Oliver Instrument Co., 1410 E. Maumee, Adrian 
Mich. (also drill point thinner) 

Orban nag Co., Inc., 42 Exchange Place, Jer- 
sey City ihe 

Standard Yensetrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 


Kalamazoo, 


GRINDERS, Face Mill 


Kearney & Veesher — 6784 W. National, 
Milwaukee 14, 

Mattison Machine Works 545 Blackhawk Park 
Ave., Rockford, Ill. 
Oliver ‘Instrument Co., 1410 E. Maumee St., 

Adrian, Mich. 


GRINDERS, Knife and Shear 
Hill Acme Co., 1201 W. 65th St. Cleveland 


, Ohio 
Mattison Machine Works, ~ 5 epee ii 
Mummert-Dixon Co., Hanover, 
Standard Electrical Tool Co., 3 488- 90 River 
Rd., Cincinnati 4, Ohio 


GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
N.Y. 

Standard Electrical Tool Co., 2488-90 River 

d., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
as - t Pneumatic Tool Co., New York 17, 


Madison-Kipp Corp., Madison, Wis. 
Onsrud Machine Works, Inc., Niles, Ill. 


GRINDERS, Tap 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Hammond Machinery Builders, inc., Kalama- 
zoo, Mich. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
ee Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 
Mic 

Cong Core. 405 Lexington Ave., New York 

Elox Corp. of Michigan, Tey Mich. . 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

a ay’ & Livingston Co., mq Straight Ave., 

W., Grand Rapids 4, Mich 

Gleason’ gt 1000 University Ave., Roches- 
ter 3, 

Gorton Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis Tool Coe bs nesboro Pa. 

LeBlond, R. Mch. Tool Co., Madison and 
Edwards Rds. Cincinnati 18, — 

Mummert-Dixon Co., Hanover, Pa. 

ea Acme Co., 170 E. 131st St., Cleve- 
land Ohio 

Norton yt 1 New Bond St., 
Mass. 

Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Thompson Grinder Co, 
Springfield, Ohio 


Worcester 6, 


1500 W. Main St., 


GRINDERS, Toolpost 
Cong coe 305 Lexington Ave., New York 


Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 
GRINDING GAGES—See Gages, Grinding 
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mA assures you 


It’s a small but important part of TMW’s elec- 
tronic punched card scheduling and control system. 
And it’s your assurance that sub-contract jobs, re- 
gardless of size or quantity, are delivered on time. 


You get this when you work with one of the world’s 
largest, most modern and completely integrated 
manufacturers, whose 65 years’ experience in pre- 
cision (tolerance to 10ths) manufacturing is avail- 
able to you now on either a short or long term basis. 


Textile Machine facilities include 1200 modern 


on-time delivery 


machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, plus a corps of the indus- 
try’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you’ve got the perfect answer 
to all your sub-contract problems. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


TEXTILE MACHINE WORKS 


Contract Division + Reading, Pennsylvania 
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GRINDING MACHINES, Abrasive Belt 
ey aoeeny Builders, inc., Kalama- 


Mill 4 heme es: 1201 W. 65th St., 
Mattison Mch. Works, Rockford, Ill. 


Standard Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


Cleveland 


GRINDING MACHINES, Broach 
Gallmeyer & Livingston ie 336 Straight, 
i ad iceen ne Meh. 'C Cc 00 
ional Broac c ma 56 St. 
ee, 13, Mich. _— 


Orban Kurt €o., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


re \pson Grinder, 1534 W. Main, Springfield, 
io 


GRINDING MACHINES, Cam 
Cm Corp., 405 Lexington Ave., New York 17, 


Landis Toot Co., Waynesboro, Pa. 


Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
se, City 2, N. J 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 


Cincinnoti_ Milling Machine Co., Grindin 
Mch. Div., Marburg Ave., Cincinnati al 


Ohio 
yee Paine Co., 10 New Bond St., Worces- 
er 
Landis rer Co., Waynesboro, 
Van Norman Machine Co., 


B40 Main St. 
Springfieid 7, Mass. 


GRINDING MACHINES, seem 


Landis Tool Co., Waynesboro, 

we oo Co., New Bond by eeveniner 6, 

Pe... Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Ven Norman Machine Co., 3640 Main St., 

Springfield 7, Mass. 





SOLID 


e Higher Cutting Speeds 
e Lower Production Costs 


Fawis 


J015 Boring Tool 


CARBIDE 


CUTTING 





J704 Countersink 


00S 


The New “Drillspeeder” 


The Jarvis Drillspeeder converts your ordi- 
nary drill press into a high speed drilling 
machine! This new precision attachment 
features a 4 to 1 gear ratio, is adaptable 
to any conventional style of drill press 
spindle. 


Maximum speed of 30,000 RPM is ideal 
for high speed drilling of small holes .. . 
permits effective use of solid carbide drills 
and reamers. Chuck capacity range from 
No. 80 to %o” shanks. 


MULTIPLE 


TORQO- 
MATIC 


TAPPING 
HEADS 


& 
MACHINES 





J564-R Reamer 


Lower your production costs with Jarvis 
solid carbide cutting tools! These rugged 
carbide tools let you use optimum speeds 
and feeds ... stay sharp and accurate 
longer between grinds. 


The tools shown above are only a few of 
the many new standard items just added 
to the Jarvis line of cutting tools. Jarvis 
makes a complete selection of solid car- 
bide drills, end mills, reamers and rotary 
files. 


IBLE SPEED 4 
STEEL LEAD 


SCREW 
TAPPING 
HEADS 





JARVIS CORPORATION ¢ MIDDLETOWN, CONNECTICUT 
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GRINDING ager eet 


Brown & Sharpe Co., Providence, R 

Cincinnati Milting’ Neichine Co., Grinding Mich, 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cory —e 405 Lexington Ave., ‘New York 


17,N aA 

Galim er & Livingston Co, 336 Straight, S. 

rand Rapids 2, Mich 

wank os inery Builders, Inc., Kalama- 
zoo, Mich 

Landis Tool Co. Inc. Were, © 

Micromatic Hone Corp., 1100 Schoolcraft 
Ave., Detroit 38, Mich. 

Norton Co., 1 New tond St., Worcester 6, 
Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 River Rd. 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg., Co., Providence, R. |. 

Gardner Machine Co., ‘Beloit, Wis. 

Mattison Machine Co., Beloit, Wis. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cosa Corp., 405 Lexington Ave., New York 
17 


Fellows Gear Shaper Co., Springfield, Vt. 

Gear Grinding Machine Co., 3501 Christopher 
St., Detroit 11 Mich 

Gleason Works, 1000 University Ave., Roches- 
ter : 

National Broach & Mch. Co., 5600 St. Jeam 
Ave., Detroit 2, Mich. 

Orban, 
Jersey City 2, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


Inc., 42 Exchange Place, 


GRINDING MACHINES, Internal 
Cosa Corp., 405 Lexington Ave., New York 
1 Y. 


we ee 

Galimeyer & Livingston Co, 336 Straight, 
W., Grand Rapids 2, Mic 

Heald Machine Co., 10 New Ge St., Worces- 


6, Mass. 
42 Exchange Place, 


Kurt Co., Inc., 
Jersey City 2, N. 

Standard Electrical Tool Co., 2488-90 River 

Cincinnati, Ohio 

ve ‘Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Philo- 
delphia, Pa 


GRINDING MACHINES, Jig 
Cosa oe. 405 Lexington Ave., New York 17, 
N. 


Fosdick Mch. Tool Dn 1638 Blue Rock St., 
Cincinnati 23, 

Galimeyer & Liotmoaton Co., 336 Straight S. 
W., Grand Rapids 2, Mich. 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 
Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 
Cincinnati Milling Machine Co., Milli Mch. 
Div., Marburg Ave., Cincinnati 9 hio 
Cone Corp., 405 Lexington Ave., New York 
N. 


Ex:Cell.0 5 ee 1200 Oakman Bivd., Detroit 
, Mich 
Jones & Lamson Mch. Co. Springfield, 
Sheffield Corp., Box 893, Dayton 1, 


GRINDING MACHINES, Roll 

Landis Tool Co. Inc., Waynesboro 

Norton Co., 1 New Bond .. 
ass. 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine ‘Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cos Corp., 405 Lexington Ave., New York 


DoALL 7 Re Des Plaines, III. 

Elox Corp. of Michigan, Troy, M 

Galimeyer & Livingston Co., 436% Straight, S.W., 
Grand Rapids 4, Wis. 

Gardner Magnine, ‘Co., oat 

Hill Acme Co., 1201’ wt &., Cleveland 
s io 

Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn 

Mattison Machine Works, Rockford, WW 

oe Co., 1 New Bond St., Worcester 6, 


oa "Kurt $% we, 42 Exchange Place, 
i 
hompson Srinaor Co., 1500 W. Main St., 
Springfield, Ohio 
3640 Main St., 


Van Norman Machine Co., 
Springfield 7, Mass. 
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Pa. 
"Wlorcester 6, 





The illustration above shows a 2” HILL ACME Automatic Forging 
Machine with an induction heater producing 4%” and 34” mine roof 
bolts, in lengths from 12” to 72”, at the rate of 45 pieces per minute in 
sustained operation. Bars are loaded into the feeding rack where an 
index feed, chain driven, positions them for proper spacing through 
the induction furnace. As the bar ends are heated they are delivered, 
at the proper timing cycle, to the forging machine by a roller chain 
feed where they are gauged for length, picked up by fingers and 
passed progressively through the dies. Finished forgings are dis- 
charged from the back of the machine by means of a separately driven 
conveyor, arranged for both right and left hand discharge. 


The design of this new HILL ACME AUTOMATIC forging unit 
does not limit the number of passes or the length of stock to be used 
in forging a variety of parts. Pieces longer than 36” are supported 
by a walking beam through the various passes. 

HILL ACME AUTOMATIC forging machines are built in 114” to 5” 
capacities all of which can be automated. Your inquiry concerning 
high speed automatic forging equipment will receive prompt attention. 


The HILL ACME Compan 


1207 W. 65th STREET + CLEVELAND 2, OHIO 


Manufacturers of:“ACME” FORGING-TAPPING MACHINES -“CANTON” ALLIGATOR SHEARS-ROTARY SHEARS -BAR- 
ING AND POLISHING MACHINES - HYDRAULIC SURFACE GRINDERS - “CLEVELAND” KNIVES - SHEAR BLADES - MA 
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BEARINGS, BUSHINGS AND SPECIAL PARTS 
OF CAST BRONZE OR SINTERED METALS 


ALCOA’ ALUMINUM BARS 


[FIRM NAME |e Doecnilliug Poaadd ated. Lonange C2, 
Tiled l, (Hain __ 














YES >NO 


REMARKS 





Are its products available from stock? 


Readily 








Do local distributors have stocks? 





All over America 





Cast Bronze Bearings 


866 sizes 





Sintered Oil-filled Bronze Bearings 


667 sizes 





Cast Bronze 13’’ Bars 


267 sizes 





Sintered Oil-filled Bronze 6%4’’ Bars 


84 sizes 





Aluminum 13’ Bars 


138 sizes 








Is it a high quality product? 


qe lI ICIS 





Bunting 72 Bronze Alloy 
(SAE 660) 
Alcoa Aluminum 





Are stock sintered bearings made to 
ASTM Standards? 


4 


Always 





Any restrictions on quantity? 


Small lots at big run prices 





Does it render extraordinary service 
in emergencies? 





Large reserve facilities 





Does it have ample production 
capacity? 


Two large modern plants 





Is the range of stock sizes complete? 


Meets every usual need 





Does the company publish catalogs? 


See below 





Does it publish technical data? 


In all catalogs and in 
special literature 





Does the company make products to 
blueprint? 





Over 50,000 patterns for 
customer free use 





Does it give competent engineering 
aid? 


It’s free 

















Is the company well established? 


ele |e ]< [SSK IS 





Over 50 years 








CATALOG 258 lists 
Electric Motor 


sizes of Bunting 
Bearings. 


Bearing Aluminum 
13” Bars. 


BAR CARD 40 lists 138 CATALOG 58 lists 
Bunting Cast Bronze 
and Sintered Oil-filled 
Bronze Bearings 
and Bars. 


Write for Catalogs or ask your Distributor 


BUNTING’S “ENGINEERING 
HANDBOOK ON POWDER 
METALLURGY” details 
manufacture and use 
of sintered metal 
bearings and parts. 


a ® 
Su nti ng local distributors are listed in classified section of 
telephone directory under “BARS-BRONZE” or “BEARINGS-BRONZE” 
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GRINDING MACHINES, Surface Rotary 

Berthiez, Charles, 5 Rue Montalivet, 
France 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cosa Corp., 405 Lexington Ave., New York 
17, WM 


Paris, 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, lil. 

National Acme Co., 170 E. 13Ist St., Cleve- 
land 8, Ohio 

Norton €o., 1 New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey a mT. Ve 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio. 


Walker, O. S. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 
Cons cor, 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Machine Co. (Centerliess), Waynesboro, 


‘a. 

Orban, Kurt Co., tnc., 42 Exchange Place, 
Jersey City 2, N. r. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cos agg 405 Lexington Ave., New York 


Galimeyer & Livingston Co., 336 Straight, S. 
W, Grand Rapids 2, Mich 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co. Inc., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Olivetti Corp of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 


Cosa Corp., 405 Lexington Ave., New York 
7, WT. 


Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cincinnati Milling Machine Company, Cincin- 


nati Milling Products Div., Marburg Ave., 
Cincinnati 9, Ohio 


Gardner Machine Co., Beloit, Wis. 
Macklin Co., Jackson, Mich. 
Metal Carbides Corp., Youngstown, Ohio 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GROOVING TOOLS, Internal 


Kennametal, Inc., Latrobe, Penna. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 


Waldes Kohinoor, Inc., 47-16 Austel Pl., Long 
Island City 1 bi 


N. Y. 
Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th  - 
New York, N. Y. 


HAMMERS, Power 


Chambersburg Enorg. Co., Chambersburg, Pa. 
Edlund Mchry. Co. Div., Cortland, N. Y. 


(Continued on page 280) 
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; te ? ba performance 
and moderate cost... 


Give you more for 
your bearing dollar 


For those hundreds of in-between applications where per- 
formance requirements are more exacting than those provided 
by the ordinary commercial bearing, but where maximum pre- 
cision would be unneeded precision — specify Tru-Rol for the job. 


Tru-Rol Bearings provide above-commercial-grade 
efficiency . . . at worthwhile savings in cost. Internal 
clearances are closely controlled. Rollers are equally 
spaced to eliminate- out-of-balance vibration. Each 
roller is crowned to distribute the load evenly along 
the full length of the roller. Eleven types available in 
single and double width bearings, in stamped steel re- 
tainer, segmented retainer or full roller construction. 


rb your nearby Rollway Service En- 


gineer to detail the quality you should be getting 

et: F.8 6 in your “commercial grade” bearings. Or write 

f _ — c= TYPES for the Rollway Tru-Rol catalog showing the full 

. ra a= = AVAUTERBLE line, and capacity and size ranges. ROLLWAY 

Scvarble, Senarahla Non-searable Won-separable penis oceent ge seceorntarigt 
a; i) cy 


pa | 
mm 1 | a 
Gee eee ae — ROLLWAY 
ao co o & & 


Le cB) ci | is 


UR-E UR-L LR-U E-U UM-B- UM-J i) t a R i : . G S 
Separable Separable Separable Separable Separable Non-separable Non-separable 
Bearing Outer Race Outer Race inner Race Inner Race Full Roller Full Roller PLET — OF RADIAL ANO THR YUNDRICAL R ER BEARIN 


N 


ENGINEERING OFFICES: Syracuse « Chicago « Toronto « Cleveland « Seattle « San Francisco e Boston o Detroit « Pittsburgh e Houston « Philadelphia « los Angeles 
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H-! Product Directory 





Erie Foundry Co., 1253 W. 12th St., Erie Michigan Tool Co., 7171 E. McNichols Rd., 
Penna. Detroit 12, Mich 

Vege" Co., 5504 Walworth Ave., Cleveland National Twist Drill & Tool Co. Rochester, 
\ io 


Mich. 

Orban, Kurt = i 42 Exchange Place, Jer- 
sey City 2, 

HARDENING FURNACES 


General Electric Co., Schenectady, N. Y. HOISTS, Air 


Chicago og <5 Tool Co., 6 E. 44th St., 
HARDNESS TESTERS New York, 
Shore Instrument & Me o*~ 90-35C Van 
Wyck Exp., Jamaica 3 v HOISTS, Electric 


HEAT-TREATING EQUIPMENT — See falls, NY, Oe © Hoist Corp., Montour 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- HONING MACHINES 
ment Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft Ave. ay 
HOBS Detroit 38, Mich 


Moline Tool Co., Mi 02- 120th St., Moline, Ill. 
Sader-Cotmen Co., 1300 Rock St., Rockford, —— Hone Corp., 1623 Elreno St., Elkhart, 





PRODUCTION 
EFFICIENCY 
SAVINGS 





Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring 
@ Single and Multi-Spindle Honing 
@ Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 
@ Vertical and Way-Type 
Fixed Center Drilling, 
Boring and Tapping 
@ Special Multiple 


Operation Machine Tools Universal Joint Type 
Driller with 18” x 32” drilling area and 16 
spindles having 2° joints, each with 2- 

4 speed-and-neutral driver. (Above) 


%& Over 58 years of Machine Tool Engineering experience 
s at your service. Tell us your 


exc Ua acon sire tam elaedelictan) 


MOLINE TOOL COMPANY 
100 20TH STREET, MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


HONING STONES 

Barnes Drill Co., 814 Chestnut Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., is 
Detroit 38, Mich. 

— Co., 1 New Bond St., Worcester 6, 
ass. 


HOSE 

American Metal Hose Br. Aomertagn Brass Co., 
35 Broadway, New York, 

Schrader’s Son, A., 470 Vanderbitt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
Berass Drill Co., 814 Chestnut St., Rockford, 


Bethlehem Steel Corp., Bethlehem, P 
Birdsboro Steel Fdry. "& Mch, Co., Birdsboro, 


Pa 

Bliss E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, hio 

Burg ‘Tool and Mfg c, Inc., 15001 S. Fi- 
gueora, Gardena, Calif. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cross Co. 3280 Bellevue Ave., Detroit 7, Mich. 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Eimes, Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., Erie, Pa. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, 

Hydraulic Press Mfg., Mount Gilegd, Ohio 

Lamb, F. Joseph Co., 5663 E. Nile Mile Rd., 
Detroit 34, Mich 

Michigan Drill Head Co., Detroit 34, Mich. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

— seGuties & Mch. Corp., Melrose 
‘ar 

Oil “4 Co., 1569 W. Pierce St., Milwaukee, 


Rockford Mch. Tool Co., 2500 Kishwaukee St. 
Rockford, Ill. 

Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 

Ave., Chicago, til. 

Incorporated Div. of Sperry Rand 

.. 1402 Oakman Bivd., Detroit, Mich. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


— POWER UNITS OR TOOL 
HEA 


Barnes Drill a 814 Chestnut, Rockford 3, III. 
Barnes W. F. & John Co., 201 S. Waterford 
St., Rockford, Wh. 
Denison Engineering, Div. American Brake Shoe 
1153 Dublin Rd., Columbus 16, Ohio 
Elway’ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
at ar Corp., 1200 Oakman Bivd., Detroit 
Mich 


, Mich. 

Hartford Special wets, Su Ws: 287 Home- 
stead Ave., Hartford 1 

Hydraulic Press Mfg. Co., Mount ‘Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Le Maire Machine ba 4 Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 

i or Co., 1569 Ww. Pierce St., Milwaukee, 

is. 

Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 

Brown & one Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine Co., wy 5 Mch. 
Div., Marburg Ave., Cincinnati 9, Ohi 

Eisler Engrg. Co., Inc., 750 South 13th _ 
lewark, pd 

ertce Toof Co. pat. 594 Johnson Ave., Brook- 
yn 

Hardinge’ Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

L-W Chuck Co., "Toledo 4, 

Opto-Metric Tools, Inc., 139 Varick St., New 
York, N. Y. 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
or 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 

Brown & a patp. Co., 235 Promenade St., 
Providence | 

du Mont Corp. , Greenfield Mass. 

Orban at oy Inc., 42 Exchange Place, Jer- 
sey City 2, N. Y. 
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A NEW CONCEPT 


“BUILDING BLOCK” 


Electro-Hydraulic 
servo Systems 




















AMPUFIER AND POWER SUPPLY 














ANY COMMAND SIGNAL 


PRE-ENGINEERED 
TO SAVE YOU MONEY 


Standard hydraulic and electrical components are now pre- 
engineered into a series of complete and dependable 
Electro-Hydraulic Servo Systems. Vickers has the most exten- 
sive line of individual “building block” components available 
for such systems. Inherent “trim flexibility” makes possible 
systems which will satisfy a very wide range of appli- 
cation... at only a fraction of the cost usually incurred in 
specially engineered systems. A very substantial saving in 
lead time is now possible. 

Vickers “Building Block” Closed Loop Servo Systems 
have proved their merit on machine tools, fabricating 
machines and processing equipment. The amplifier is pre- 
cisely matched to the servo valve torque motor. The work 





wide range of applications 


CUTTING MACHINERY 


CS 


ee 

af bye Jor 
re 1 | 
i> ve 


FOOD PROCESSING FORMING 


MACHINERY 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1403 Detroit 32, Michigan 


TEST STANDS 


ENGINEERS AND BUILDERS OF OIL 


HYDRAULIC EQUIPMENT SINCE 





SERVO CYLINDER (OPTIONAL) 


load requirement is continuously monitored by electrical 
feedback devices to insure that directions (command signals) 
are accurately followed at all times. 

Positional accuracy of better than .001 is obtainable with 
a hydraulic motor and lead screw. In many position applica- 
tions, cylinders can be used with similar accuracies. Velocity 
can be maintained within one or two rpm. In addition to 
position and velocity controls now in service, constant horse- 
power and constant tension systems soon will be available. 
Any command signal may be used with these systems . . . 
from a simple potentiometer to complete numerical control. 


For further information, ask for Engneering Bulletin No. 
59-75. 





FABRICATING ANTENNA 


PAPER MACHINERY 
DRIVES 


TEXTILE MACHINERY 


Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI « CLEVELAND 
DETROIT* « GRAND RAPIDS e HOUSTON « INDIANAPOLIS e LOS ANGELES AREA 
(El Segundo)* « MILWAUKEE » NEW YORK AREA (Springfield, NJ.)* ¢ PHILADELPHIA 
AREA (Media) ¢ PITTSBURGH AREA (Mt. Lebanon) « ROCHESTER e ROCKFORD 
SAN FRANCISCO AREA (Berkeley) « SEATTLE* e ST. LOUIS e WORCESTER 
Factories also in: Australia, England, Japan and Germany e In Canade: Vickers-Sperry 
of Canada, Ltd., Toronto*, Montreal and Vancouver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches* 


1921 
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1)), HIGH FREQUENCY 


i“ J/}) HERTING 


im UNITS 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 
A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifica- 
tion or crystal growing is achieved by 
traversing @ narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides great flexibility for laboratory 
studies. ¢ 


Model HCP 


SS 

A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ- 
ently controlled. 
An arrangement to rapidly 
center the process bar within 
@ straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quartz tube is ra- 
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro- 
cess bars. 
Continuous water cooling for 
the outside of the quartz tube 
during operation. 

bly and dis bly of 
this system including removal 
of the completed process bar 
is simple and rapid. 





HIGH FREQUENCY LABORATORIES, INC 





INDICATORS, Dial 


Ames B. C., Waltham 54, Mass 

Brown & Sha harpe Co., trovidence, R. |. 

reoeral Products Corp., 1144 Eday dt., Provi- 
dence 1, R. |. 

National Automatic Tool Co., S. 7th-N. Sts., 
Richmond, Ind. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Buhr Machine Tool Co., ‘839 Greene St., Ann 
Arbor, Mich. 

General Electric Co., Schenectady, N. Y. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Federal beedeets fon. 1144 Eddy St., Provi- 
dence, R. |. 

National Automatic Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


INDUCTION HEATING EQUIPMENT 


Cincinnati Milling Machine Co., Meta-Dy- 
namics Div., arburg Ave., Cincinnati 9, 


Ohio 
Genera! Electric Co., Schenectady, N. Y. 
aN Frequency Laboratories, Inc., Wood- 
side 7 
Orban, By Beg a 42 Echange Place, Jer- 
sey City 2, N. 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind. 


JACKS, Planer—See Set-Up Equipment 


JIG BORERS 


American Sip Corp., 100 E. 42nd St., New 
ork Y. 


Cosa Corp., 405 Lexington Ave., New York 
17, N. Y. 


DeVlieg Machine Co. rom, St., Royal Oak, Mich. 
Fosdick Mch. Tool Co., 638 Blue Rock, Cin- 
cinnati 23, Ohio 
Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn. 
Moore Special Tool Co., Inc., 740 Union Ave., 
i = hy Conn. 
Co., Inc., 42 Exchange Place, Jer- 
sey City 3) N. 
Scherr, George Co., * 200 Lafavette St., 
New York 12, N. Y. 


JIGS AND FIXTURES 

_ Cyril Co., Aurora & Solon Road, Solon, 
hio 

Cohmmbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Metal Carbides Corp., Youngstown 12, Ohio 


Sheffield Corp., 721 Springfie id St., Dayton 1, 
Ohio 


KEYSEATERS 


Baker Bros Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio 

Bliss, E. W. Co., Canton, Ohio 

Mitts _ Merrill, 1809 S. Water St., Saginaw, 


Mic 
FE ay ‘Kurt Co., 


, 42 Exchange Place, Jer- 
sey City 2, 


KNURLING TOOLS 


——— Bros. Tool Co., 5213 W. Armstrong 
hicago 46, Ill. 
Reed “Kolled hread Die Co., P. O. Box 350, 
Worcester 1, Mass. 
we 2 H. & Co., 400 Vulcan St., Buffalo 
N. Y. 


‘ 


LAPPING MACHINES 


Cincinnati Milling Machine Co., Grinding Mch 
Div., mores Ave., Cincinnati 9, Ohio 

Cosa Corp 405 Lexington Ave., New York 17, 
N. Y. 


Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

DoALL Co., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Gleason Works, 1000 University Ave., Roches- 
ter, N. Y. 

Micromatic ‘eo Corp., 8100 Schoolcraft Ave., 
Detroit 7 


Norton Co., ote ‘Bond St., Worcester 6. Mas. 


For more data, circle this page number on inquiry card 


LATHE ATTACHMENTS 


Cues Div., Atlas Press Co., Kalamazoo, 
ic 


Mi 

Clear | pw, of U. S. Industries, Inc., 6499 W. 
thicege es 

Gistolt Mischine Co., 1245 E. Washington Ave., 


Madison _ 10, Wis. 
1420 College Ave., El- 


Hardinge Bros., Inc., 

mira, N. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Sheldon Mch. Co., Inc., 4235 N. Knox Ave., 
_ Chicago 41, Ill. 

Sidney Mch. Tool Co., Sidney, Ohi 

Williams - H. & Co., 400 Vulcan St., Buffalo 


, 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Concent Mch. Tool Div. 
ham Co., Inc., Rochester 16, N 

Hamilton ‘Div.,  Baldwin- Limo- ‘Homilton Corp. 
Hamilton, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

oem me Outs SS Co., Inc., 42 Exchange Place, Jer- 

ity J. 

Pe Rann * iach. Tool Co., 2531 lIth St., 

Rockford, Ill. 


fone Birming- 


LATHES, Bench 


Clausing Div., Atlas Press Co., Kalamazoo, 


Mic 

Hardinge Bros., Inc., 1420 Colege Ave., El- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co, Madison and 
Edwards Rds. Cincinnati 18, Ohio 

Sheldon Mch. Co., Inc., 4240- ‘4258 N. Knox 
Ave., Chicago 4i, lt 


LATHES, Car Wheel 


Bullard Co., Bri rt 6, Conn. 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester . 3 

Hamjlton Div. " Baldwin-Lima-Hamilton Corp., 
tAmitton, Ohio 


LATHES, Copying, 


Duplicating — See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated Mch Tool Corp., Rochester, N. Y. 
LeBlond, R. K., Mch. Tool Co., — and 
Edwards Rds, Cincinnati 18, ‘Ohi 
& Engrg. Co., 3400 E. ” Lafayette 
ich 
Sundstrand Mch. Too! Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Double-End 


Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Consolidated Mch. Tool Corp., Rochester N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 Ilith St., 
Rockford, Ili. 


LATHES, Duplicating 


Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 
Monarch Machine Tool Co., 27 Oak St., Sidney 


Ohio 
Sidney Machine Tool Co., Highland Ave., Sid- 
ney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Carroll-Jamieson Mch. Tool Co., Batavia, Ohio 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Clausing Div., Atlas Press Co., 
Mich. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Consolidated Mch. Tool Div., 
Rochester 10 N. Y. 


(Continued on Page 284 


Kalamazoo, 


Blossom Road, 
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Miia. BULLARD 


VERTICAL 
TURRET LATH 


Model (9 


In May, 1955, Hyster Company, Peoria, Illinois, installed a 
36” Cut Master V.T.L., Model 75 and by the end of 1956 it 
was evident that due to increased requirements an auto- 
matically controlled machine was necessary. Did this obso- 
lete the Cut Master? — No sir — it only meant adding a 
Man-Au-Trol Conversion Unit to Cut Master right in their 
plant. And it was accomplished in only four days. No need to 


obsolete Bullard Cut Master, Model 75 — just convert them. 


aNnowtsr way 00 CU COM) Wht? 
cutting nua bY BOLLARD 


s 
_ Engineer ovinnit 

ol Convers on 
r 


For the complete information on Bullard Vertical 
Lathes call our nearest Sales Office or Distributor. 


THE BULLARD COMPANY 
Man-Au-Trol installed for automatic control of Turret Head 4 R } D G E P ° R T 9 ’ Cc fe) N N E te T Lc U T 
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THROUGH 
THESE MICROSCOPES ... 


--- POSITIONING 


WITH 5 SECOND ACCURACY! 


284 





Rotary table positioning with 5 second accuracy? Amazing! And 
when you recall that there are 1,296,000 seconds in any circle, 5 
second accuracy is indeed amazing, but true . . . with ROTAB tilt- 
able rotary tables. For by incorporating optical measuring systems 
into ROTAB design, full 360° radial positioning, 90° angular set- 
tings are easily achieved with this fine degree of precision . . . and 
repeat settings within one second of arc are standard procedure! 


Microscopic accuracy is just one unique ROTAB feature. In addition, 
motor powered rotating and tilting, easy-to-use portable controls, 
horizontal loading vastly improve efficiency . . . to a point, in fact, 
where 50% savings in set-up time alone are not unusual. You can 
use ROTAB, moreover, for inspection and quality control operations 
or for tool room machining. In a nutshell, ROTAB gives you precision 
positioning, cost-cutting efficiency and a wide range of application 
versatility. Ask about ROTAB today! 


Faceplate diameters in 12”, 24”, 36”, 48”, 60”, 


72” and 84” sizes. Send for FREE catalog today. 


McNICHOLS ROAD « DETROIT 12, MICHIGAN 


For more dota, circle this page number on inquiry card 





. Div., Barber Colman Co., Rock- 
ford, Ili. 


Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn. 

LeBlond, R.’ K. Mch. Tool Co., Madison and 
Edwards Rds., Eincingss 18, Ohio 

Lodge & Shi ipley Co 3055 Colerain Ave., Cin- 
cinnati 2 

Ni Machine Tool Coins 3401 Central Pkwy., 
Cincinnati 25, Ohio. 

Orban, Kurt Con, Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, tll. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 

Sidney Mch. Tool Co., Sidney, Ohio 


LATHES, Engine, Toolroom 
American Tool Works Co., Pearl and Eggies- 


ton Aves., Cincinnati, Ohio 
— Jamieson Mach. Tool Co., Batavia, 


Cincinnati Lathe . Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 


Mic 

Clearine Div., of U. S. Industries, Inc., 6499 W. 
65th St. Chicago 38, i. 

Hardinge ‘Bros. Inc., 1420 Colige Ave., El- 


mira, N. 

veneer Ee Div., Barber Colman Co., Rock- 
ord lil. 

Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., af Conn. 

LeBlond, R. K. Tool Ca., feeteen and 
Edwards Rds., ‘Cincinvont 18, ’ Ohi 

Lodge & Shipley Co., 3055 Colerain y ee Cin- 
cinnati 25, Ohio 

Logan Engineering Co., 4901 Lawrence Ave., 
hicago 30, 

— Machine Tool Co., 27 Oak St., Sid- 


» Ohio 

Nebel "Machine wast Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio. 

Orban, Kurt Cow Inc., 42 Exchange Place 
Jersey City 2 - 3 

Rockford Machine "Tool Co., 2500 Kishwaukee 
St., Rockford, 

Sheldon Mch. bd itn 4240-4258 N. Knox 
Ave., Chicago 41, 

Sidney "Mch. Tool he "Sidney, Ohio 


LATHES, Gap 


Cincinnati Lathe & Tool Co., 3207 Disney St. 
Cincinnati 9, Ohio 
by = Div., Atlas Press Co., Kalamazoo, 


Clamine Div., of U. S. Industries, Inc., 649 W. 
65th St., Chicago 38, Il. 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, 

LeBlond, R. K., Meh. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley So. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Nebel Machine vast Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Sidney Machine Tool Co., Highland Ave., Sid- 
ney, Ohio 

LATHES Hollow Spindle 

LeBlond, R. K., Mch. Tool Co., -—_—e! and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley Ce Co., 3055 Colerain Ave., Cin- 
cinnati 2 


South Bend ‘Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 


American Tool Works Co., Eoast and Eggleston 
Aves., ae a.” 3 

Bliss E. W., Co., Canton, Ohio 

Hamilton Div., ‘Baldwin-Lima-Hamilton Corp., 
Hamilton Ohio 

LeBlond, R. K., Mch. Tool Co., pga and 
Edwards Rds., Cincinnati 18, 

Monarch Mch. Tool Co., Oak St., 5 Ohio 

Orban, Kurt $On Inc., 42 Exchange Place, 
Jersey City 2, 


LATHES, nie Second-operation 


Coss Div, Atlas Press Co., Kalamazoo, 


ich. 
Gisholt Machine Co., 1245 E Washington Ave., 
Madison 10, Wis. 


Herings Bros., ine., 1420 College Ave., El- 


N. Y. 
LeBiond, R. K., Mch. Tool Co., hasan and 
Edwards Rds., Cincinnati 18, Ohi 
Monarch Mch. Tool Co., Oak St., ~ Ohio 
° ny ICs 42 Exchange Place, 


ity 2, 
Sheldon at Co., 4258 N. Knox Ave., Chi- 


1 
saiord | Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati Milling Machine Co., Meta-Dy- 
namics Div., arburg Ave., Cincinnati 9, 
Ohio Or abe ce 

Cosa Corp., 405 Lexington Ave., New York os 


Lodge & ut Gone Co, The, Cincinnati 25, Ohio 
o. 


Orban, Kur inc., ‘42 Exchange ‘Place, 
Jersey City 2 
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SET-UP 


AND 


HOLD-DOWN TOOLS 


> 


ARMSTRONG Set-up and Hold-down 
Tools reduce setting-up time—keep men 
and machines producing. Designed for use 
on planers, drill presses, milling machines, 
etc., they hold work securely and rigidly, 
and thereby reduce spoilage and prevent 
costly accidents. 

Your local Armstrong Distributor 
carries ARMSTRONG Set-up and Hold- 
down Tools in stock in sizes for every 
operation. Stop haphazard setting-up 
methods. Provide each of your machines 
with a full complement of ARMSTRONG 
Set-up and Hold-down Tools. 


UNIVERSAL CLAMP 


TTT iiliiiiii ids eg 


T-SLOT BOLTS AND NUTS 


ld oe ¥ 
Coe 


STRAP 
CLAMPS 


ARMSTRONG BROS. TOOL CO. 


5213 W. Armstrong Ave. 
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LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 
Bullard Co., Bridgeport 2, Conn. 


=a Div., Atlas Press Co., Kalamazoo, 
Mich 


Casa Corp., 405 Lexington Ave., New York 
17, N. Y. 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springeld, 

King Machine Tool Div., American Steel Found- 
ries, 1150 Tennessee Ave., Cincinnati 29, 


io 

National Acme Co., 170 E. 131st St., Cleveland 
3, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


LATHES Turret, Ram Type, Saddle Type 

Bardons & Oliver, Inc., 1133 W. Nnnth St., 
Cleveland 13, Ohio 

Bullard Co., Bridgeport 2, Conn. 


Cipaing Div., Atlas Press Co., Kalamazoo, 

ich, 

Cong Fo 405 Lexington Ave., New York 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis 

Hardinge Brothers, Inc., 1420 College Ave., 
Elmira N. Y. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield Vt 

New Britain ncn, Co., New Britain-Gridley Div., 
New Britain, Conn. 

Inc., 4258 N. Knox Ave., 


Sheldon Mach. A 
Chicago 41, 

Warner & Rename Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

LATHES, Turret, Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & ane Mp. Co., 235 Promenade St., 
Providence | 


‘ 


LIMIT SWITCHES—See Switches, Limit 





Goth NEW 2.2 DIFFERENT 
SHELDON 15” txfses 


ERG6GOP 
5° bed—31* centers 


NEW 


New. Revolutionary double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large ‘Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


This is an all new lathe that ee es the gap between con- 
ea 


ventional belt driven and geared 


the capacity and power of a geared head with the economy 
and flexibility of a belt driven 


8’ bed lengths providing 31’, 42” and 66” center distances. 


Send in Coupon _ wv 
for full Information 


d lathes. It combines 
the. Available with 5’, 6’ and 


——— ee ee ee ee ee ee ee ee ee ee es ee ee ee 


Sheldon 0) 10” eS ag 

11” and 13” Variable Speed 
Lathes 

High Speed Turret Lathes 


Geared Head Lathes 
Horizontal Milling Machine 
Sheldon 12” Shaper 
Name of Local Dealer 
Have Representative Call City . 


[reese 
joooo OO ooo 


| SHELDON MACHINE CO., INC. 4246 No. Knox Ave., Chicago 41, US.A.| 
Gentlemen: Please send me information on items checked. 
The NEW and DIFFERENT SHELDON 15” Lathes 


(0 13” Lathes 


Street Address 


| 
Sebastian 13” and 15” Company Name . : 


(1) Company : 


PR, mw 


eee eeee at eee ‘ 
Aiaseeieieees det iaeraeie alah citajendi mn Guan din aati cant cin ae en ae batadeas ee ctv ene ane ein ate emai 
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LUBRICATING OILS and GREASES 
om ovens Oil Co., 70 Pine St., New York, 


Sheli Oil Co., 50 W. 50th St., New York, N. Y. 

Standard Oil Co. (Indiana), ‘910 S. Michigan, 
Chicago, lil. 

Stuart, A. s Co., Ltd., 2727 S. Troy St., 
Chicago 23, 

Texaco, Inc., 135 E. 42nd St. New York 17, 
N. Y. 


LUBRICATING SYSTEMS 

Gits Bros. Mfg. Co., 1846 S. Kilbourn Ave., 
Chicago 23, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Trabon Engineering. Corp.. Solon, Ohio 


MACHINERY, Used and Rebuilt 


Eastern “go Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohi 

Miles Mchry. AR 2025 E. Genessee Ave., Sagi- 
naw, Mich. 

Motch & Merryweather Mchry. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Van Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 

DoALL Co., Des Plaines, | 

Niagara Mch. & Tool Whe, 637-697 North- 
land Ave., Buffalo 11, N. Y. 

Van Keuren ‘Co., 176 Waltham St., Watertown 

Mass. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 

7, N. Y. 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
ro Corp., 319 Pannier Bidg., Pittsburgh 
, Pa. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 

Cosa Corp., 405 Lexington Ave., New York 
a Te, Ue 

Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Sheffield Corp., 721 Springfield St., 
] 


Orban, 
Dayton 


io 
Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


MEASURING WIRES, Thread, Spline, 
Gear 


Sheffield Corp., Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


MICROMETER HEADS 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. 

DoALL Co., Des Pili Wh. 


MICROMETERS, Outside, Inside, Depth 
Brown & Sharpe He Co., 235 Promenade St., 
Providence |, R. 
DoALL Co., Des a Hl. 
ines 200 Lafayette St., 


Slocomb, J. T. Co. Glastonbury, Con 
Van Keuren Co., ‘176 Waltham St., Watertown 
12, Mass. 


MICROSCOPES, Toolmakers’ 

DoALL Co., Des Plaines, III. 

baa Metric Tools, Inc., 137 Varick St., New 
or 

Scherr, George Se. ma 200 Lafayette St., 
New York 12, N 


MILLING MACHINE ATTACHMENTS 
Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe ite. Co., ag 4 
Cincinnati Milling achine Co., Mo. Ohis Meh. 
Div., Marburg Ave., Cincinnati 9 io 
Giddings & Lewis Machine Tool Co., Fond du 


Lac, Wis. 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool! Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

sha Bros., Inc., 1420 College Ave., El- 
mira, We 

Kearney % epee Core. 6784 W. National, 


eee 
Nichols, W > Waltham 54, Mass. © 


“Continued on Page 288) 
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How : . 
ONE OF THREE, this Denison 4-ton hydraulic Multipress is 
equipped with 6-station automatic index table to assemble both 
DENISON halves of lamination stacks of small electric motors. 


MULTIPRESS 
cuts costs of 


ASSEMBLY 


Savings with DENISON Multipress justify MAPI 
replacement recommendations at BARBER-COLMAN 


.«. line of 3 new hydraulic presses simplifies and 
speeds small motor assemblies 


Installed upon recommendation of a MAPI replacement analysis, three 
Denison hydraulic Multipresses are today meeting predicted cost reductions 
in assembly operations at Barber-Colman Company, Rockford, Illinois. 
Operating in a line and connected by conveyor belts, these three hydrau- 
lic presses handle—on a semi-automatic basis—such operations as bending, 
staking, aligning, compressing, riveting and stamping in the production 
and assembly of small electric motors. 
In addition to more efficient handling of production functions, the quality 
of output is more uniform because exact pressure is duplicated on each CLeee-oF 


: of Barber-Colman’s 
stroke of the hydraulic ram. y Poet precision - 
Savings in cost and uniform production like this can be duplicated in made, AC non-geared motor... 


your shop today. A cost reduction study by a Denison Specialist in press assembled by Denison Multipresses. 


work can show you how. Write today for a descriptive catalog on the HYDRAULIC PRESSES + PUMPS + MOTORS + CONTROLS 
complete Multipress line. 


DENISON ENGINEERING DIVISION |=.» : DENISON 


American Brake Shoe Co. O P 
1152 Dublin Road + Columbus 16, Ohio AN. Lica 


Denison Stocking Branch Offices: LOS ANGELES « HOUSTON 


Denison, Denison HydrOlLics, and Multipress are 
CHICAGO + DETROIT « ATLANTA « NEWARK « CLEVELAND tegistered trademarks of Denison Eng. Div., ABSCO 
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MICROHONE* 


YOUR CRITICAL ANTI-FRICTION 
BEARING SURFACES? BECAUSE... 








Bearing loads and speeds, in common use today, demand critical 
bearing surfaces that are accurate, have correct geometry and 
proper surface finish. Also, the process that generates these 
surfaces must keep production costs to a minimum. 


MICROHONING 

INCREASES PRODUCTION 
Microhoning is the first suc- 
cessful method for automatic 
processing and handling of 
raceway rings on multiple ma- 
chines. It increases production 
several times over output of 
former methods. 


MICROHONING 

IMPROVES BEARINGS 

The ability of Microhoning to 
greatly improve the functional 
characteristics of critical bear- 
ing surfaces is even more 


& . 


Raceways of inner and outer rings for ball 
diameters ranging from .062” to 1.50” are cur- 
rently being Microhoned. 


significant. For instance . . . quieter-running, longer-life ball bearings are 
obtained because Microhoning of races assures: 


Comparative Talyrond charts— 
each division of radial lines equals 
50 millionths of an inch. Top: race- 
way curvature of a finished, un- 
honed precision bearing. Bottom: 
curvature of Microhoned raceway. 


cnet Tm 


1 Improved concentricity between 
raceway and bore; 

2 Removal of humps in raceway and 
trueing of plane of track; 

3 Correct track curvature for greater 
contact with balls; 

4 Simultaneous improvement of 
accuracy and surface finish. 


Critical checking on precision instru- 
ments, and comparative performance 
studies have convinced many bearing 
makers and users that Microhoned bear- 
ings run smoother, quieter, and longer 
than those processed by any other 
method. 


* Registered U.S. Pat. Off. 


For further information, write to: 


MICROMATIC HONE CORP. 


YLCR 
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Sheldon Mch. Co., Inc., 4258 N. Knox Ave., 
Chicago 41, Ill. < 

Van Norman’ Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 


ous Rng oo 4 Tool Co., 839 Greene St., Ann 
rr 
Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Ingersoll Milling Machine Co., 505 Fulton Ave., 
ockford, 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, 

Lamb, yong Ca, 5663 E. Nine Mile Rd., 
Detroit 34, Mic’ 

Nichols, W. H. _ “Waltham 54, Mass. 

Olivetti Corp. of. Mmarice, Rie 33 Northern 

, Long Island City 1 , 

Onsrud Machine Works, «Ry Niles, Hi. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe nite. Co., 235 Promenade St., 
Providence 1, 
Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Consolidated Mch. Jeol Div., Blossom Road, 
Rochester 10, N. 

Ingersoll ili Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Motch & Menyasather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Nichols, W. H. Co., Waltham 54, Mas: 

Olivetti Corp. of fame’ 42-33 "Herthere 
Bivd., Long Island 1 Y. 

Onsrud’ Machine Works, +, Bg Niles, 

Sundstrand Mch. Tool Co., 2531 ih St. 
os A 

S. Tool Co., Inc., 255 North 18th St., 

Ampere, E. oo» . J. 

Van Norman_ Machine Ce, 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Bench, Hand 


Cones Milling Machine Co., Milling Mch. 
Marburg Ave., Cincinnati 9, Ohio 
Clousing Div., Atlas Press Co., Kalamazoo, 


Hardinge Bros. Inc., 1420 College Ave., El- 
mira, N. Y. 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Ingersoll Milling Machine Co., 505 Fulton Ave., 
ockford, Ill. 

Nichols, W. H. Co., Waltham 54, 

Olivetti Corp. of America, 42- 33° Tiernan 
bivd., Long Island City 1, N 

Snyder Tool & Engrg. Co., 3400 ES Lafayette, 
Detroit 7, Mic 

a et ‘Mch. MF 00l Co., 2351 11th St., Rock- 
or 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 
Cincinnati Milling Machine Co., Milling Mch. 
iv., Marburg Ave., Cincinnati 9, Ohio 
Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Com Y Corp., 405 Lexington Ave., New York 17, 


Elox > of Michigan, Troy, Mich. 
Ex-Cell-O e.. 1200 Galen Bivd., Detroit 


ich 

Giddings, & & Lewis Machine Tool Co., Fond du 
ac, 

— Genres, Machine Co., 1110 W. 13th 

Racine, W Wis. 

mT Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Nichols, W. H. Co., Waltham 54, Mas: 

Sundstrand Mch. Tol Co., 2531 Tith S., 
Rockford, III. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Bullard Co., Bridgeport 6, ¢ Conn. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 


MACHINERY, November, 1959 





Product Directory 





ogee Be, of U.S. Industries, Inc., 6499 W. 
, Chicago 38, Ill. 
oun y Aan 405 Lexington Ave., New York 17, 
Ve 


Gorton Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Machine Teol Div., 2009 Eastern Ave., 
Cincinnati, Ohio 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

Homestrand Machine Tool Corp., 380 W. Put- 
man Ave., Greenwich, Conn 

Ingersoll Milling Machine Co., 505 Fulton Ave., 

ockferd, Ill. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Nichols, W. H. Co., Waltham 54, Mass. 

Onsrud Machine Works, Inc., Niles, Ill. 

Sheldon Machine Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


MILLING MACHINES, Knee Type Ram 


Brown & Sharpe ite. Co., 235 Promenade St., 
Providence | 

Gorton Mch. Co., 1321 Racine St., Racine, Wis 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Knee Type Rise 
and Fall 


Cincinnati Milling Machine Co., Milling Mch. 
Div.. Marburg Ave., Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 17, 
ae 


Nichols, W. H. Co., Waltham 54, Mass. 
Orban, Kurt Co., 42 Exchange Place, Jersey 
City, N. J 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Coane Div., Atlas Press Co., Kalamazoo, 
Mich 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, I. 

Cosa Corp., 450 Lexington Ave., New York 17, 
N 


Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

Kearney & Trecker a 6784 W. National, 
Milwaukee 14, N. 

Nichols, W. H. Co., Waltham 54, Mass. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J 


MILLING MACHINES, Planer Type 


Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Consolidated Mch. hg Div., Blossom Road, 
Rochester 10, N. 

Giddings & Lewis ee Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R.R., Evanston, Cincinnati, Ohio 

Homitton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Ingersoll Milling Machine Co., 505 Fulton Ave., 
ockford, Ill. 

Kearney & Trecker, Comp. 6784 W. National, 
Milwaukee 14, Wis 

Orban, Kurt Co., Inc , 42 Exchange Place, Jer- 
sey City, N. 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
ford, 


MILLING MACHINES, Spar 


Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave., New York 17, 


Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

Onsrud Machine Works, Inc., Niles, Hl 

i Mch. Tool Co., 2531 11th St., Rock- 
or 


MOLDING MACHINES, Plastic 

Baker Brothers Inc., 1000 Post Ave., Toledo 
American Steel Foundries, 
—o Cincinnati 29, Ohio 


Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 


(Continued on page 290) 


MACHINERY, November, 1959 





MICROHONING* 

OF CRITICAL 
BEARING SURFACES ASSURES 
QUIETER-RUNNING, LONGER-LIFE 














Because Microhoning is the first successful method for auto- 
matic processing and handling of anti-friction raceway rings on 


multiple spindle machines, production is several times higher 
than former methods. 


In addition, here’s how 
application of basic 
Microhoning principles (a 
combination of motions, 
low-velocity abrading, 
controlled pressure, float 
in tool) improve the func- 
tional characteristics of 
bearings: concentricity, 
track curvature, wavi- 
ness, accuracy, surface 
finish. 


Tools are positioned on 


- oscillating bridge » Typical five-spindle machines for Micro- 
that abrasive sticks pivot honing bearing raceway. Typical production: 
about the centerline of bring high-band reading (Waveometer) of 
raceway arc to generate raceway waviness below one microinch, rms 
é : . five rings in a 20-second cycle. 
a true radius. As rings 
rotate, irregularities are removed from track leaving § clean surface that is 
free of smeared or deformed metal. During final seconds of Microhoning 
cycle, speed of oscillation is 
automatically reduced to gen- 
erate a lay pattern that runs 
circumferentially around the 
STROKE ANGLE OF track 
MICROHONING ABRASIVE ; 


Microhoning technique can 
eae oa also be applied to raceways of 
cylindrical roller, tapered 
roller, needle, thrust and self- 
aligning bearings . . . also, other 
critical bearing surfaces. 


Because abrasive stick pivots about cen- exo" Tm 
terline of raceway while rings are rotat- o _s, 


‘ . . P + 
ing, Microhoning improves raceway S 
curvature, waviness, surface roughness } 
and lay. 


ee 


*Registered U.S. Pat. Off. 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGA 


For further information, write to: 
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RIGIDITY + SPEED 


for nonferrous face milling 


a new achievement in design 


All the advantages of high speed rotary table 
feed . . . with rigidity in overall construction 
for machining accuracy equal to that of the 
finest bed type machine. 


a new dimension in speed 


Equipped with the famous direct drive 
Onsrud high speed motorized milling head. 
Ample power and speed for all nonferrous 
milling. Precision built, dynamically bal- 
anced, air or liquid cooled for continuous high 
speed operation. 





a new range in productivity 


Unequalled productivity for any application 
from short “‘job shop” runs to large volume 
production. High speed table feed is infinitely 
variable for any type of work. 


-- —-—4 


MM-48 ROTARY FEED VERTICAL 


MACH-MIL 





Complete information . . . write for Bulletin 1176 


ONSRUD MACHINE WORKS, INC. 
77\6 LEHIGH AVENUE ° NILES 48, ILLINOIS 
(Suburb of Chicago) 


Telephone: Niles 7-8700 e Cable Address: Onsrudmach 
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yeatie as 72 Pub Mount Gilead, Ohio 
Wood, , 1072 ublic. Ledger Bidg., Phila- 
Selonia cH Penna. 


MOTORS, Electric 

Brook Motor Comme 3302 W. Peterson Ave., 
Chicago 45, 

General Societe * Schenectady, N. Y. 

Lincoln Electric Co., Cleveland |7, Ohio 

Onsrud Machine Works, Inc., Niles, i. 


MOTORS, Hydraulic 

Barnes, John S. Corp., Rockford, Ill. 

Denison Engineering, ‘Div. American Brake Shoe 
Co., 1153 Dublin Rd., Columbus 16, Ohio 

Ex- 3S Mich Corp., 1200 Oakman Bivd., Detroit 


Hydraulic Tens Mfg. Div., Mt. Gilead, Ohio 
Sundstrand Mch. Tool Co.” 2531 ith St., Rock- 
ford, Ill. 


Vickers Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—Scee 
Gages, Multiple Inspection 


MULTIPLE STATION MACHINES, Dial 
Type 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Barnes Drill Co., 814 Chestnut St., Rock 
tord, Ill. 

Baush Mch. Tool Co., 15 Wason Ave., Spring- 
field, Mass 


Bodine Corp., 317 Mt. Grove St., Bridgeport 
5, Conn 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Ettco Tool se Inc., 594 Johnson Ave., Brook- 
lyn 37, ™ 

Federal products Corp., 1144 Eddy St., Provi- 
dence 

SI ye & Co., 2136 12th St., Rock- 
or 

Kingsbury Mch. Tool Corp., Keene 


H. 
Lamb, F. Joseph Co., 5663 E. Nine Nails Rd., 
Detroit 34, h. 


ic 
National Automatic Tool Co. S::.2 Me St., 
Richmond, Ind 


Snyder Corp., 3400 E. Lafayette Ave., Detroit 


Mich. 
Suntetrend Mch. Tool Co., 2531 - 11th St., 
Rockford, q 
Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker Brothers Inc., 1000 Post Ave., Toledo 


ite] 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Baush Mch. Tool Co., 15 Wason Ave., Spring- 
field, Mass. 


Buhr a Tool Co., 839 Green St., Ann Arbor, 


Mich. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Mate Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, o~ 

Come Div., of U. S. Industries, Inc., 
65th St., Chic jo 38, 

Cross Co., ’P. O. Box 5835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thom -, &. 4460 N. 124th St., 
Milwaukee 1 

me Koma 1360 Oakman Bivd., Detroit 


Greenies & Biss. & Co., 2136 - 12th St., Rock- 

or 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


Kearney & rregkes one 6784 W. National, 
soe * 


Lamb, J iow 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Le goake Machine Toot Co., 2657 S. Telegraph 
Road, Dearborn 
Moline Tool Co., ion. 20th St., Moline, Ill. 
National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 


Norton Co., 1 New Bond St., Worcester 6, 
ass. 

Seer CorD-. 3400 E. Lafayette Ave., Detroit 
,, Mich. 

Sundstrand Mch., Tool Co., 2531 11th St., Rock- 
or 


Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 


NIBBLERS, Portable Pneumatic 
Buckeve Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 


NUMERICAL CONTROL SYSTEMS—See 


Electronic Control Systems 
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NEW! 
HUGHES 
2-AXIS 
MACHINE 
TOOL 
CONTROL 


The new Hughes Machine Tool Control provides you with 


automatic positioning of a two-axis table plus third axis feed 


control if desired. Designed for use in drilling, boring, turning, 


riveting, spot welding, punching, eyelet inserting and other 
similar operations, the Hughes Control offers you significant 


tooling and labor savings. It is easily adaptable to new machines 


or for retrofit. 


advantages 


- Simplification of tooling reduces lead 
time. 


- Precision positioning eliminates 
expensive tooling. 


Handling is reduced between operations. 


4. High-speed operation reduces the 
number of machines required. 


- Scrap due to operator errors is reduced. 

. Very large savings are realized in re-run 
of any given parts order. 
Eliminates large inventories. 
Rework of tooling after design changes 
is replaced by simple modification of 
machine tape. 
The new operator produces as much 
as the experienced operator. 

. Cost estimating is more precise. 

- The inspection burden is greatly eased. 
All parts are identical. 

. Planning and scheduling is greatly 
simplified. Many more operations can 
economically be performed with one 


advanced 
features of 

the new Hughes 
Products 2-axis 
machine tool 
control 


Axis Control 
Drive System 


Tape 

Tape Reading Time 

Drive System Power 
Resolution 

Auxiliary Functions 


Operation Modes 


Power Requirements 


Transistorized circuits. 

Mercury-wetted relays eliminate “chatter.” 
Positioning accuracy is + 0.0005”, 
non-cumulative. 

Repeatable accuracy: + 0.0002”. 

Input resolution: 0.001’. 


- Compact cabinet occupies minimum 


of valuable floor space. 


- Third axis of contro! easily added at 


nominal cost. 

Electronic position transducer insures 
continuing accuracy and reliability. 
Digital system assures positive, accurate, 
high-speed positioning at 180” per minute. 
Modular construction of plug-in units 
cuts down-time. Spare unit simply 
inserted for continuous production. 


. Standard 1”, 8-channel Mylar tape used 


in system. 
Optical tape reader for precise, high- 
speed information input. 


- Tape is prepared on Hughes Products unit 


which is simple to operate and low in cost. 


other specifications 

Unlimited, except that the maximum 
movement per block of tape is 39.999 inches. 
Two axes simultaneously. 

“Creep Traverse Drive Unit" to be attached 
to preloaded ball bearing leadscrew. 

1 inch, eight channel, opaque, perforated tape. 
Less than one second during feed axis 
movements. Does not add to machining cycle. 
1/4 hp (higher power in special unit). 

0.001 inch. 

24 bits of information available—program- 
mable as six binary coded decimal digits. 

1) Automatic. 2) Set-up (semi-automatic for 
tape and program checking). 

3) Manual. 

110 voit, single phase. Control plus drive 
motors require less than 10 amps. 


For further information on the Hughes Machine Tool Control...and its application to 
your specific needs...please write or wire: HUGHES PRODUCTS, Industrial 
Systems Division, International Airport Station, Los Angeles 45, California. 


For export information, write: Hughes International, Culver City, California. 


machine and one setup. 


- Tape control means the machine delivers 
high precision work at the same cost 
as low precision work. Tight tolerances 
at no extra cost. 


Creating a 
new world with 
ELECTRONICS 


© 1059, HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DEVI ES * STORAGE TUBES AND DEVICES * MICROWAVE TUBES * VACUUM TUBES AND COMPONENTS © CRYSTAL FILTERS * MEMO-SCOPE® OSCILLOSCOPES * INDUSTRIAL CONTROL SYSTEMS 
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ZAG 
HEA 


AR 
D S for 


* e a e 
Drilling - Reaming - Tapping 
FOR ANY NUMBER OF HOLES, IN ANY MATERIAL, 
IN ANY PATTERN, ON ALL CENTERS 


FIXED CENTER HEADS 


Up to 1500 holes can 
drilled simultaneously 


be 
by 


Zagar heads. In addition, 
Zagar can design ‘‘salvage- 


ability”’ 


into fixed center 


heads to give flexibility 
and changeability. Get En- 


gineering Sheets 66-68- 


ADJUSTABLE SPINDLE 
HEADS feature: 


no universal joints 
no bulky gear clusters 
no flexible shafts 


Gearless drill head principles are incorpora- 
ted in Zagar’s exclusive adjustable spindle 
head. Adaptable on any standard drill press. 
Great flexibility within a bolt circle diameter 
of 23”. Reworkability extends the life of 
Zagar heads to cover limitless jobs of vary- 
ing hold patterns. Write for Bulletin 458. 


A. 








production. 


COMPLETE, TOOLED 
“PACKAGE” UNITS... 


for economical, high 





More holes at less cost per hole simply states 
the Zagar goal. Whether it is through special 
machinery, “packaged drilling’, or one of 
many heads, Zagar engineers strive to increase 
your hole production at reduced cost. Illus- 
trated are basic Zagar lines. From these ema- 
nate hundreds of individual solutions to meet 
the challenge — more profit at lower cost. 
From these hundreds of Zagar heads have 
been drilled millions of holes at costs of liter- 
ally pennies per part. Send us your parts or 
drawings for a study of hole cost reduction. 
Write for Engineering Manual M-11. 


Drill head mounted on air- 
oil press, completely self- 
contained — all by Zagar. 


23888 Lakeland Blvd. 
Cleveland 23, Ohio 


GIA, ncorPORATED 
TOOLS FOR INDUSTRY and SPECIAL MACHINERY 
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NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 
Madison-Kipp Corp., Madison, Wis. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
et 3 ahi Oil Co., 70 Pine St., New York 


Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 - Sth Ave., New 


York, ae 
ms. Fy Oil Co. (Indiana), 


910 S. Michigan 
Ave., Chicago 80, Ill 


OPTICAL FLATS 


Crane Packing Co., 6400 Oakton St., 
Grove, Ill. 
DoALL Co., Des Plaines, Ill. 
Scherr, George Co., ine 
New York 12, N 
Van Keuren Co., 
, Mass. 


Morton 


200 Lafayette St., 


Tie" Waltham St., Watertown 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 


Crane vacne Co., 


6400 Oakton St., 
Grove, 


Morton 


PAINTING EQUIPMENT, 


Spray—See 
Spraying Equipment, Metal 


PARALLELS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., De Plaines, Ill. 


at eg & Lewis Machine Tool Co., Fond du 
ac 


Walker, oO S Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Po. 


PILLOW BLOCKS 


S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 
Allegheny Ludlum Steel Sop.. | en, Pa. 
Bethlehem Steel Co., Bethlehem 
Ryerson Joseph T. & Son, Inc., 16th & Rock- 
1 Sts., Chicese 8, Ill. 
United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 


Yoder Co., 5504 Walworth Ave., Cleveland 2, 
Ohio 


PIPE AND TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., 
Huron 

Revere Copper, ‘. Bpgee Inc., 
New York 17, 


1925 Lapeer Ave., Port 


230 Park Ave., 


PIPE THREADING AND CUTTING 
MACHINES 


Davis & Le gt = 124th St., 
Milwaukee 10, 

Landis Machine co "he. aes, Pa, 

Sheffield Corp., Box 893, Dayton 1 , Ohio 


4460 N. 


PLANER JACKS—See Set-up Equipment 
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Experience—the added alloy in Allegheny Ludium foo/ stee/s 


ei 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 

Carbon control at Allegheny Ludlum assures you of 
precise response to heat treating. This control in the 
melt brings you predictable, high hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature-time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. M-23 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages | TY | 
every grade of tool steel... every help in using it j 
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PLANERS, Double Housing and 
Openside 
—, Charles, 5 Rue Montalivet, 


Fra 
Consolidated Mch. Tool Div., Rochester, N. Y. 
Giddings & Lewis Machine Tool Co., Fond du 


c, Wis. 
Gray, G. A. Co., 3611 Woodburn Ave., Cincin- 
nati, Ohio 
Hamilton Div. 
Hamilton, Ohio 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey Ci ity 2, 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
— Kodak Co., 343 State St., Rochester 4, 
a gg Mch. Co., Madison, Wis. 


U. p. Steel Corp., Nat’! Tube Div., 
a. 


PRESS BRAKES—See Brakes, Press 
and Bending 


Paris, 


Baldwin-Lima-Hamilton Corp., 


Pittsburgh, 


PRESS FEEDERS, Automatic 
Bliss, € E. W. Co., 1375 Raff Rd., S. W., Canton, 


Federal Press Co., 511 CeGien St., Elkhart, Ind. 
U. S. Tool Co., 255 N. 18th St., Ampere,’ East 
Orange, N 5. 


PRESSES, Arbor 
ay ag aes Foundry & Machine Co., Birds- 


du Ny Mont Corp. Greenfield, Mass. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hannifin Co., Div. Parker-Hannifin Corp., Des 

. Plaines, 

ogansport —— Co., 

Threadwell Tap 
Greenfield, eck 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Assembling 
Allen, Alva induction Clinton, Mo. 


Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
10 


Inc., L aneport. Ind. 
Die Corp., 9 Arch St., 





get more production 
at lower cost with 


HANNIFIN 


“FD” PRESSES 


A COMPLETELY NEW LINE OF HIGH-SPEED 
HYDRAULIC BENCH PRESSES 


FAST DELIVERY—ALL THESE SIZES!? 
2,3, 4, 5, 6, 8, 10 and 12 TONS 


HEAVY-DUTY OPEN-GAP 
PRODUCTION PRESSES 


Our quantity production gives you highest quality at lowest cost, 


THEY HAVE “EVERYTHING”... 


Dual Safety Hand Lever Controls 
Dual Electric Push-Button Controls 
Adjustable Stroke Control 

Reverse on Pressure or Distance 
Full Automatic Cycling 


Hannifin High Speed Hydraulic Index Tables 
Reciprocating Hydraulic Slide Feeds 


USE THEM FOR... 


Assembly Operations 
Riveting — Staking 
Forming — Stamping 
Trimming Die Castings 
Trimming Plastics 
Molding Semi-Conductors 
Preforming — Compacting 


MAY BE FLOOR MOUNTED— OPTIONAL, LOW-COST BASES AVAILABLE 


Call in your nearby Hannifin man—he’s a trained production analyst—to’ 
prove how you can do more at lower cost with Hannifin presses. Or, write 
for our new Bulletin 132A. It tells the whole story. 


HANNIFIN COMPANY 


509 South Wolf Road 


Des Plaines, Iilinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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— Te gine tony Div., American Brake Shoe 
1152 Dublin Rd., Columbus 16, Ohio 

Ewes’ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1283 W W. 12th St., Erie, 


Penna. 
Federal Press Co., 511 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Neen Hydraulics & Mach. Corp., Melrose 
Par 


PRESSES, Bianking, Stamping 


Allen, Alva Industries, Clinton, Mo. 

Birdsboro ee Foundry & Machine. Co., Birds- 
boro. 

Bliss, ew. Co., 1375 Raff Rd., S.W., Canton 


io 
Chambersburg Engineering Co., Chambersburg, 
P 


a. 

Clearing Div., of U. S. 1; em Inc., 6499 W. 
65th St., Chicago 38, 

Cleveland Crane ican Co., Wickliffe, 


hio 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill 
Cogieen Engineerin Div. American —_ Shoe 
152 Dublin , Columbus 16, Ohi 
Federal Press Co., Si Division St., Elkhart, 
Hydraulic Press ie Co., Mount Gilead, Ohio 
L & J J Press Corp., 1631 Sterling Ave., Elkhart, 
mm & hg Am Co., 3055 Colerain Ave., Cin- 
cinnati 2 
Minster Mechine te Minster, Ohio 
Niagara Machine & Tool Wks., 637 Northland 
ye Buffalo 11, N. Y. 
255 N. 8th St., 


Tool Co., Inc., Ampere, 
Ue Orange, N. J. 
Verson Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 
wry Cone Farrel Foundry & Mach.. Co., Water- 
on 


bury, 
Wilson, K. R. Inc., Arcade, N. Y. 


PRESSES, Briquetting 
“Tae he Steel Foundry & Machine Co., Birds- 
ro 
Denison Engineering Div., American Brake Shoe 
Dublin Rd., ‘Columbus 16, Ohio 

yy tay Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Whee e Press Mfg. Co. —— Gilead, Ohio 
Ison, K. R., Inc., Arcade, 


PRESSES, Closed-Die Forging 

Ajax Manufacturing Co., 1441 Chardon Rd., 
Cleveland 17, Ohio 

Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, €. W. Co., 1375 Raff Rd., $.W., Canton, 
io 
Chambersburg Engineering Co., Chambersburg 


‘a. 
Cogne, ay of U. S. page Inc., 6499 W. 
Chicago 38, Ill. 

ja ag Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press Mfg. Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., Arcade, N. Y. 

Wood, R. D., 1072 Public Ledger Bidg., Phila- 
delphia 5, Penna. 


PRESSES, Coining, Embossing 
a ane Foundry & Machine Co., Birds- 


Bliss, é Ww. Co., 1375 Raff Rd., S. W., Canton 
Chambersburg Engineering Co., Chambersburg, 


Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Mach ine Specialties Inc., 2100 South 
Laramie, Chicago 50, Ill. 
Coen 138 Dublin Div. American Brake Shoe 
, 1152 Dublin Rd., Columbus 16, Ohio 
Elmes ae Div., American Steel Foundries, 
ennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Minster Machine Co. Minster, Ohi 
eewe Machine & Tool 637 Northland 
Ave., Buffalo 11, N. 
Verson’ Allsteel Press Co., 9309 S. Kenwood 
Ave. Chicago 19, Ill 
Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 
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Wilson, K. R., Inc., Arcade, N. Y. 
Wood, R. D.,’ 1072 Public Ledger Bidg., Phila- 
deiphia 5, Penna. 


PRESSES, Die Sinking (Hobbing) 

— Steel Foundry & Machine Co., Birds- 
oro, Pa. 

Bliss, E. W., Co., 1375 Raff Rd., S.W., Canton, 


Ohio 
Cereus Engineering Co., Chambersburg 


‘a. 
Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, lil. 
Elmes Eng Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 

Waturbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wilson, K. hn Arcade, N. Y. 

Wood, R. D., “Or8 Public Ledger Bidg., Phila- 
delphia ry Penna. 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


Ohio 
Clearing. 7“ of U. S. Industries, Inc., 6499 W. 
, Chicago 38, 
cman ‘Punch & Shear Wks. Tees 3917 St. 
Clair Ave., Cleveland 14, Ohi 
Ones Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th &t., Erie, 


Penna. 

eg Press Co., 511 Division St., Elkhart, 

nd. 

tatine Co., Div. Parker-Hannifin Corp., Des 
Plaines, Hit. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
L & J Press Corp., 1631 Sterling Ave., Elkhart, 
Ind. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 


Ave., Buffalo 11, N. Y. 
9309 S. Kenwood 


Verson’ Allsteel Press Co., 
Ave., Chicago 19, 
Wilson, K. R., Inc., aneeee: N. Y. 


PRESSES, Drawing 


Allen, Alva Industries, Clinton, Mo. 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

— Crane Engineering Co., Wickliffe, 

io 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Daniy Machine Specialities, Inc., 2100 South 
Laramie, Chicago 50, Iil. 

Denison En: ineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes. Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., se tn 29, Ohio 
Erie Foundry Co., 1253 W. 12th 5t., Erie, 

Penna. 
Hydraulic Press Mie, © Mount Gilead, Ohio 
L ve J Press Corp., 631, Sterling Ave., Elkhart, 


ind. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

— Alisteel Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wilson, K. R., Inc., Arca 


de, N. Y. 
Wood, R. D., 1072 Public Ledger Bidg., Phila- 
delphia 5, Penna. 


PRESSES, Extrusion 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Bliss, gE W. Co., 1375 Raff Rd., S.W., Canton, 


Clearing, om, of U.S. tation, Inc., 6499 W. 
65th Chicago 38, Ill 

Danly Mistnine Specialties, Inc., 2100 South 
Laramie, Chicago 38, ul. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Verson Alisteel Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Foot 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport 1, Conn. 
Vapes Allsteel Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill. 
Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 
Wilson, K. R., Inc., Arcade, N. Y. 
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PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


hio 

Clearing Div., of U. S. Industries, Inc., 6499 W. 

é5th st., Chicago 38, Ill. 

Cleveland ‘Punch Shear Wks. ae 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Elmes Eng. ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Minster Machine Co. Minster, Ohi 

Niagara Machine & | Wks., 637 Northland 
Ave., Buffalo 11, N Y. 

Verson’ Allsteel Press A 9309 S. Kenwood 
Ave., RO tO 19 

‘ 672 Public Ledger Bidg., Phila- 

delphia 5, Penna. 


PRESSES, Notching 

Allen Alva Industries, Clinton, Mo. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, 

Minster Machine Co., hainster, Ohio 


Niagara Machine, y Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson’ Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wales-Strippit, Inc., Akron, bog Ba 

Wilson, K. R., Inc.,” Arcade, 


PRESSES, Punching, Piercing 

Allen, Alva indussteta, Clinton, Mo. 

Beatty Machine & Mfg. Co., Hammond, 
—. am Foundry & Machine Co., Birds- 


Bliss, % wy. Co., 1375 Raff Rd., $.W., Canton, 


Clearing | Div., of U. S. Industries, Inc., 6499 W. 
voth St. Chicago 38, 
Cleveland Crane Engineering Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear =. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, tne., 2100 Seuth 
Laramie, Chicago 50, III. 
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Hamilton 


SUPER SENSITIVE DRILLING MACHINES 


{.004” to 5/16” dia.) 


FOUR STANDARD MODELS 
MANY VARIANTS 


Write for FREE 
Information Batch 
No. D-820 


This is the Hamilton Varimatic® 
Super Sensitive Precision Drilling 
Machine equipped with ‘‘tool- 
room base" and compound table. 


THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON - OHIO 
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Eimes Eng. Div., American Steel Foundries, Birdsboro Steel Foundry & Machine Co., Birds- 
1150 Tennessee Ave., Cincinnati 29, Ohio boro, Pa. 
Federal Press Co., 511 Division St.,' Elkhart, Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 


n 

Hannifin Cy Div. Parker-Hannifin Corp., Des B-T Machinery Co., Holland, Mich. 
Plaines, Ill. Chgaterepurs Engineering Co., Chambersburg, 

L & J Press Bie 1631 Sterling Ave., Elkhart, 
Ind Cl caring, on, of U. 5, nGasivies, Inc., 6499 W. 

Minster Machine Co. Minster, Ohio Chicago 38, 

Niagara Machine & Tool Wks. , 637 Northland comer ‘Punch Soe “Wks. i Co., 3917 St. 
Ave., Buffalo 11, N. Y. Clair Ave., Cleveland 14, 

Verson Allsteel Press Co., 9309 S. Kenwood Dan'y Mach hine Specialties, oe 2100 South 
Ave Chicago 19, Il. Laramie, Chicago 50 

Wales-Strippit, Inc., Akron, N. Denison Engineerin = American Brake 

bag gy | A ‘arrel Peorky bh Mach. Co., Water- _— Co., 1152 Dublin ‘Rd., Columbus 16, 
ury, io 

Wilson, KR R. Inc., Arcade, N. Y. Elmes Eng. Div., American Steel Foundries, 

Wood, R. D., 1072 Public Ledger Bidg., Phila- 1150 Tennessee Ave., Cincinnati 29, Ohio 
delphia 5, Penna, ag * Rca Co., 1253 W. 12th St., Erie, 


Fede ral Press Co., 511 Divisi t., Elkhart, 
PRESSES, Quenching — SS ivision $ khar 


na. 
Gleason Wks., 1000 University Ave., Rochester eg A Co Div. Parker-Hannifin Corp., Des 
» Ve aines, e 
Hydraulic Press Mfg. Co., Mount Gilead, Ohi Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
. er ae, oe. TE & J Press Corp., %631 Sterling Ave. Elkhart 
n 


PRESSES, Rubber-Forming Minster Machine Co, Mincter, Ohio 

Birdsboro Steel Foundry & Machine Co., Birds- oe Burfolo it ool Wks., 637 Northland 

one + Co., 1375 Raff Rd., $.W., Canton, Verson Al'steel Press Co., 9309 S$. Kenwood 
hio Ave., Chicago 19, Ill. 

Chambersburg Engineering Co., Chambersburg, Wilson, K. R., Inc., Arcade, N. Y. 


Cincinnati Milling Machine Co., Meta-Dynamics 

ens Cincinnati 9, Ohio (Hydroform) PROFILING MACHINES—See Aiilling 
rts _OWv.,of U.S, Indhustries, Inc., 6499 W. Machines, Die Sinking, etc. 

mm... Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Fox Foundry Co., 1253 W. 12th St., Erie, PULLEYS 


Hannifin Co., Div. Parker-Hannifin Corp., Des as § ow = ea re ~* 
jaines, Ill. % ah 
Hydraulic Press s 8 Tool’ Whe, Gilead, Ohio 

tagara Machine oo s., 637 Northland ? 

Ave., Buffalo 11, N. PUMPS, Coolant and Lubricant 
Verson’ Allsteel Press. co, 9303 S. Kenwood Bornes, John S., Corp., Rockford, III. 

Ave., Chicago 19, Brown & Sharpe Mfg. Co., Providence, R. I. 
Wilson, K. A on ° ies ‘Arcade, N. Y. DoAll Co., Des Plaines, Ili. 
Wood, 'R. D., 1072 Public Ledger Bidg., Phila- Ingersoll-Rand Co., Phillipsburg, N 

delphia ° Penna. Little Giant pump, Co C.. 210 1 ie Bivd., 

Oklahoma City 
PRESSES, Trimming Se fg , = 810 Center Ave., 
Allen Alva Industries, Clinton, Mo. Ruthman Machinery Co., 1809 Reading Rd., 
Beatty Machine & Mfg. Co., Hammond, Ind. Cincinnati 2, Ohio 








FASTER AUTOMATIC CUT-OFF 
Tubing, Pipe and Bar Stock 


Automatic operation — 
from loading to final cut- 
off. Handles solid bar 
stock up to 3” O.D.—tub- 
ing up to 8” O.D. Cuts 
any material that can be 
turned. 16 spindle speeds. 


The Modern Automatic Cutting-Off Machine and Bar 
Feeder Combination, shown above, handles random 
lengths of tubing, pipe and bar stock. With this com- 
bination the entire load is fed to the cutting-off ma- 
chine without attention of an operator. Feeders are 
available for any maximum length bars. Only one 
single crank adjust ded—for stock diameter. 


WRITE FOR CATALOG 

Has complete specifications of all models. Illustrates 

parts that are being formed, grooved, flanged or 

chamfered and cut off in a single operation at 

a high rate of speed. Also describes the avto- 

matic feeder, hot spinning machine for seal- 

ing ends of tubing, and the Modern Safety 
Drill Table. 


MODERN MACHINE TOOL CO. 
2005 LOSEY AVENUE 
Jackson, Michigan 
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PUMPS, Hydraulic 

Barnes joe 3. Com. Rockford, Ill. 

Brown Sharpe 47 Co., Providence, R. I 

— “Engineering iv. American Brake Shee 

Dublin Rd., Columbus 16, Ohio 

| a Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati _29, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio 

Sundstrand Machine Tool Co., 2531 llth St., 
Rockford, Ill. 

are Inc., Administrative & ian Cen- 
ter, Box 302, Detroit 32, vom 

Wilson, K. R., Inc., Arcade, N 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers 
Taper, Shell, Adjustable, etc. 

Saeraaman Co., 1300 Rock St., Rockford, 
Hl. 

a Ons anaes 411 W. Ontario St., Chicago 

| 

Cleveland Twist Drill Co., 1242 49th St., 
Cleveland, Ohio 

Cogsdill Twist Drill Co., Greenfield, Mas. 

DoALL Co., Des Plaines, LA 

Greenfield Tap & Die Corp., Greenfield, Mass. 


Jarvis Corp., Stack Ave., Middletown, onn. 
Tomkins-Johnson Co., Jackson, Mich. 


REELS, Stock 
ee - ‘meaaaee Co., 170 E. 131st St., Cleveland 


U. 7 Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, ‘N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
ass. 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel PI., Long 
Island City 1, N Y. 


RIVETERS, Portable 

Chicago oy aE Tool Co., 6 E. 44th St., 
New York, N. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ie 


RIVETERS, Stationary 


Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence |, I. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, iif. 

Tompkins-Johnson Co., Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

Oakite Products, Inc., 26 Rector St., New York, 

Scherr, “George oo pte 200 Lafayette St., 
New York 12, 

Shell Oil ‘. 50 w. 36th St., New York, N. Y. 


Stuart, D. Oil Co., Ltd., 2727 S. Troy St., 
Chicago $3, ih. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circuler 
Friction 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, ii 
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cor BIG JOBS...co. Precision Performance... 


Choose Verson Major Series Press Brakes 


tidbit 


ia 








Verson Major Series Press 

Brakes are designed for big jobs. . 

. . for heavy duty forming, bending, coping, 
notching and punching. They represent the ulti- 
mate in press design for strength, rigidity, en- 
durance, accuracy and power. 

Compare the design features of Verson Major 
Series Press Brakes against any other make... . 
you'll see why these machines have earned such 
wide acceptance among manufacturers who de- 
mand the utmost in performance, precision and 
production. 


Whatever your requirements, there is a Verson 
Brake to fit your particular job. Let Verson ap- 
plication engineers help you in making your 
selection. Call or write, today. 


Send for CATALOG B-55 


From 15 tons up, there is a Verson Power 


id Press Brake to meet every requirement 
Verson also offers four other basic lines of me- for forming bending, coping, notching 


chanical press brakes . .. smaller in size. Acom- 9 punching. Send for your copy of this 
plete line of hydraulically operated press brakes 28-page informative catalog. There is 
is also available. no obligation, of course. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


4 
| ~ Verson- IVERSON ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ©* 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 





MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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SF 1S “a BL trom Wheelock, Lovejoy 


BULLET dtd 


W-L Detroit For the first time, HY-TEN D-2 air hardening steel 


now available here in rounds, squares, flats and billets. 
Also a fine stock of standard alloy grades, especially 
A-8620, as well as all HY-TEN grades. Excellent 
service from our new warehouse. 


W-L cHicaGo Steady demand for ‘‘B’”’ No. 3X for flame-hardened 


parts such as boring bars. Good stocks of HY-TEN 
AIS—the best carburizing alloy steel, and freest 
machining available today—a new W-L exclusive! 


W-L CINCINNATI This 23-station Avey 


Line-O-Dex transfer 
machine, designed and 
built by The Avey Di- 
vision of Motch & 
Merryweather Ma- 
chinery Co., Cincin- 
nati, Ohio, is equipped 
with spindles made of 
our HY-TEN “B” No. 
2. This grade was 
chosen for its great ten- 
sile strength (100,000 
P. S. I. in the natural 
condition), toughness, and fine wearing qualities. 


W-L CAMBRIDGE We are now distributing FLEXANGLE, the easy-to- 


erect structure assembly for all types of racks, shelves, 
platforms, etc. It’s completely universal and low in 
cost — can be used anywhere, by anyone, for any 
storage purpose. 


W-L HILLSIDE Our stock of flat and square sizes in HY-TEN M 


Temper Oil Hardening Steel can save you time and 
money in your tooling program. HY-TEN ‘“B” No. 
3X pre-heat treated in rounds, squares and flats avail- 
able in a wide range of sizes. Billets on hand for 
hammer forging in all grades of HY-TEN. 


W-L CLEVELAND Excellent stock of brake die flats and squares. Also 


many sizes up to 16” x 18” in HY-TEN Mold Steel. 
Excellent deliveries. 


W-L BUFFALO A wide range of rounds and hexagons in cold drawn 


AISI leaded and non-leaded A-4140. Also many sizes 
of the new ““B” No. 3X-40 in rounds and hexagons. 


Write our Cambridge office today for your free 
Wheelock, Lovejoy Data Sheets. They’ll give you 
complete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


WHEELOCK, 
LOVEJOY 


& COMPANY, INC. 
138 Sidney Street, Cambridge 39, Mass. 


AGENTS: Southern Engineering Company, Charlotte, N. C.; 


Sanderson-Newbould, Ltd., Montreal & Toronto 
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ae Mfg. Co., 60 Governor St., Hartford, 


onn 
Circular bar 4 Or Inc., 765 Allens Ave., Provi- 
dence 5, 
DoALL Co., Sos "Plaines, th. 
— & Merryweather Mchy. Co., 888 E. 70th 
t., Cleveland 3, Ohio 


SAW BLADE SHARPENERS 
Coss wn. 405 Lexington Ave., New York 17, 


Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

DoALL Co., Des Plaines, Ill. 


SAWING MACHINES, Circuler Blade 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Ty- Sa- Man Machine Co., Ine., 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Chicago Pneumatic fool Co., 6 E. 44th St., 
New York 17, N. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
onn 

Chicago Ag my Tool Co., 6 E. 44th St., 
New York N 

Consolidated Mich. “Joo! Div., Blossom Road 


Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


soy Jones & Co., 1906 Rockwell St., Chicago 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
AS th A 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 
Greenies Bros. & Co., 2136 12th St., Rockford, 


National Acme Co., 170 E. 31st St., Cleve- 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Scherr George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Warner & Swasey — 6701 Carnegie Ave., 
Cleveland 3, Ohi 


SCREW MACHINES, Single-Spindle 
Automatic 


Brown & Sharpe Mfg Co., Providence, R 
Po Corp., 405 Lexington Ave., New York u, 


Gear Grinding Manis Co., 3901 Christopher 
_St., Detroit 11, Mich 
t Co, 1245 E. Washington Ave., 
ts. 
Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
National Acme Co., 170 E. 13Ist St., Cleve- 
land, Ohio 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


SCREW PLATES 
Greenfield Tap & Die Corp., Greentield, Mass 


Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
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SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 


Crane on - Co., 6400 Oakton St., Morton 
Grove, 


Gits Bros. ‘to. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


SEPARATORS, Magnetic 
Games Drill Co., 814 Chestnut St., Rockford, 


Sundstrand Mch. Tool Co., 2531 IlIth St., 
Rockford, Ill. 


SET-UP EQUIPMENT 
Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 
Lufkin Rule Co., Saginaw, Mic 
a ae ne Co., 400 a nl St., Buffalo 
Ws 


‘ 


SHAPERS, Crank and Hydraulic 


Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio 


Cosa sa Corp, 405 Lexington Ave., New York 17, 

Nebel Machine Tool See. 3401 Central Pkwy., 
Cincinnati 25, Ohi 

Orban Kurt Co., 22 Exchange Place, Jer- 
sey City 2, N. J. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill 


SHAPERS, Vertical and Slotters 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 


Consolidated Mch. ae Div., Blossom Road 
Rochester 10, N. 


Organ, Kurt Co., aS Exchange Place, Jersey 
' 


zw... J. 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, III. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
a Corp., 405 Lexington Ave., New York 17, 


Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEARS, Squaring 
Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 


Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio 


Cosa Corp., 405 Lexington Ave., New York 17, 


Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 2 ihio 


Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 

Bliss Co., E. W., Canton, Ohio 

Niagara Mch. & Tool Works, ‘683 Northland 
Ave., Buffalo 11, ¥ 

Waterbur: an Foundry & Mach. Co., Water- 


bury, 
Yoder Co., 3504 Walworth Ave., Cleveland 2, 
Ohio 


SLOTTERS—See Shapers, Vertical and 
Slotters 
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LOOK WHAT YOU CAN DO 
WITH A BEATTY-QUICKWORK 
STAMPING TRIMMER 


STAMPINGS before 


and after trimming 


WRITE TODAY 
FOR COMPLETE 
DETAILS 


Trim — bead — form... up to 
500 blank stampings per hour! 
The Beatty-Quickwork Stamping 
Trimmer is the versatile metal 
working machine that provides a 
short-cut method to speed the 
finishing of sheet metal 
stampings. 

On either short runs or pro- 
duction jobs, this multi-purpose 
machine eliminates the need for 
expensive trimming dies — saves 
press time—requires minimum 
floor space. It trims even intri- 
cate shapes fast and accurately 
without burr; beads and forms 
in the same or separate passes. 

Standard, heavy-duty and spe- 
cial models offer wide range of 
size and speeds — handle up to 
34” mild steel. 


ONE OF THE BEATTY FAMILY OF METAL 
WORKING EQUIPMENT: Shears, Punches, 


Presses, Spacing Tables, Bulldozers, Stamping 
Trimmers 


BEATTY-QUICKWORK DIV. 


BEATTY MACHINE & MFG. CO. 
941 150th St., Hammond, Ind. 
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SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 


Tae Co., 1331 S. Ist St., Milwaukee 

Barnes, John S. Corp., Rockford 

General Electric Co., ‘Schenect Y. 

National Acme Co., 170 €, ody, St., Cleve- 
land 3, Ohio 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box ‘302 Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

. F. & John Co., 201 S. Water St., 

Rockford, Ill. 

Baush Machine Pca Co., 156 Wason Ave., 
Springfield 7, 

Bethlehem Steel a “Bethlehem, Pa. 


bil a Gear & Mch. Works, 1217-35 Spring 
den St., Philadelphia, Pa. 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Blanchard Mch. Co., 64 State St., Cambridge 
ass. 
~~ = W. Co., 1375 Raff Rd., S. W., Canton, 
io 
Buhr Se Tool Co., 839 Green St., Ann Arbor 


Mi 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
—— Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 
Consolidated Mch. Tool Corp., og ag N, Y. 
Cross Co., 3250 Bellevue, Detroit 7 , Mich, 
Erie Foundry Co., Erie, Pa. 
Espen-Lucas Mch. Mtg Front St. and Girard 
Ave., Philadelphia 
Ex- Sell 0 Corp, | 1260 Gakman Blvd., Detroit 
, Mic 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 
Fellows Gear Shaper Co., 78 River St., Spring- 
field Vt. 





STANDARD EQUIPMENT 


Air clutch. Air-release, 


125 Ton 
Heavy Duty 
0.B.1. Press 


© Completely new design in geared and non-geared 
types incorporates proven construction features. 


spring-set brake. J.I.C. wir- ® Exceptional rigidity insures long die life and 


ing and controls. Solenoid 
—controlled dual air valves. 3 
Adjustable gibs with bronze 

or composition faced ways e 
on slide. Hard bronze crank- 
shaft bearings. One-shot 
forced lubrication. Optional 
equipment as required. 


close product tolerances.. 


Large box-type slide mounted in long gibs holds 
accurate alignment. 


125 ton capacity covers wide variety of jobs. 


© Big die capacity—bolster area 29” 
height 18”, or to suit. 


®@ Versatile — efficient — dependable. 


x 42”—shut 


WRITE for complete information on this new press. 
Also, 14 to 150 ton O.B.I. presses, 20 to 150 ton 
straight side presses, 30 to 75 ton gap frame presses. 


L&J PRESS CORPORATIO 


1631 STERLING AVE. 
ELKHART, IND. 
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Gisholt Maching < a 1245 E. Washington Ave., 

Madison 10, 

Gorton, Geo., Mek. Co., 1110 W. 13th St., 
Racine, Wis. ; 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Hannifin a Div. Parker-Hannifin Corp., Des 
Plaines, 

Hill Acme =. 1201 W. 65th St., Cleveland 2, 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford 

Kingsbury Mch. Toot” Corp. N. H. 

Lamb, F. Joseph a 5663 fe Nine Mile Rd., 
Detroit 34, Mich 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich ; 

Michigan Tool Co., 7171 £. McNichols Rd., 
Detroit 12, Mich. 

Modern industrial Engrg. Co., 14230 Birwood, 
Detroit 4, Mich. 

Moline Tool’ Co., 102 20th St., Moline, Ill. 

Motch & Merryweather Machy. Co., 888 E. 
70th St., Cleveland 3 

National Acme Co., 176 on ‘T31st St., Cleve- 
land, Ohio 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Twist Drill & Tool Co., Rochester, 
Mich. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 

New Jersey ‘Gear & ~ Co., 1470 Chestnut 
Ave., Hillside, N. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Sheffield Corp., ‘Box 893 Da “e 1, Ohio 

Snvder Tool & Engrg. Co., 3400 E. Lafayette, 


Detroit 7, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 

Sundstrand Mch. & Tool Co., 2531 11th St., 
Rockford, Ill. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ill. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, III. 

Boston Gear Works, 320 Main St., 
Quincy 71, Mass. 

General Electric Co. Schenectady, N. Y. 

eee Shas. Scott €e., 5114 Hamilton, Cleve- 
land 


North 


SPINDLES, Machine 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


Standard Electrical Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. [., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 
Laminated Shim Co., Inc., Glenbrook, Conn. 


Revere Copper & Brass ‘Inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa 

Columbia Tool Steel’ Co., Chicago Hts., Ill. 

Jessop Steel “e- + Washington, Penna 

Ryerson, Jas. T., nc., 16th rs Rockwell 
Sts., Chicago 8, ill. 

Timken Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL DISTRIBUTORS 


Ryerson, ~*~. T., & Son, 16th & Rockwell Sts., 
Chicago 8, tif. 


STOCKS AND DIES 


DoALL Co., Des oe. 
Hill pane Co., 1201 W. Sth St., Cleveland 2, 


Landis “Mch. Co. Waynesboro, Pa. 
Threadwell Tap & Die Co., Greenfield, Mass. 
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46% 


gain in 
production 


- 
eS f 
oe 
Pe, ae 


ADJUSTABLE SPINDLE 
MACHINE 


Cutting production time on an individ- 
ual part from 6 minutes to 2 minutes, 
47 seconds is typical of the production 
efficiency delivered by a new BAKER 
drilling machine at a leading manufac- 
turer of power transmission equipment. 


The average overall production in- 
crease is 46%. 


It’s flexible, too. Altogether 35 differ- 
ent parts are run across it. 


Standard Baker Vertical Adjustable Spindle Drilling Machine. 


For extra economy, BAKER design permits easy and quick maintenance. 


This demonstration of BAKER speed and flexibility proves again that BAKER 
basic units are the foundation of today’s most efficient drilling and tap- 
ping operations. 


Perhaps your “special machine” problem can be solved by a BAKER stand- 
ard vertical or horizontal unit fitted with the necessary components. 


For the full story on these BAKER machines, write to: BAKER BROTHERS, 
Inc., Dept. MH-1159,1000 post STREET, TOLEDO 10, OHIO. 


NOW...COMPLETELY INTERCHANGEABLE 


TO FIT 3 SIZES \ y | ADJUSTABLE SPINDLE HEADS } TO FIT 3 SIZES 


VERTICAL yy Mee ee HORIZONTAL 
MACHINES | x | TYP&S STANDARD TABLES MACHINES 


AKE! 


STANDARD AND SPECIAL DRILLING AND. TAPPING MACHINES © COMPRESSION MOLDING MACHINES e@ 
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STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 


Oties Co., E. W., % Ohi io. 
iagara 

land A\ 
U. Ss 


637-697 North- 


a North 18th °St., 
Vera at ; 9309 S. Kenwood 
Ave., Chi 


Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


STRIP AND SHEET, Ferrous 
Al y Ludlum Steel Pi pg h, P 
Bethlehem Steel Co. Bothichert = = 


Ryerson, Jos. T., & ison, Inc., Teth < Rockwell 
Sts., Chicago ‘ 8, 


STRIP AND SHEET, Non-ferrous 
os Brass Co., 25 Broadway, New York, 


Bethlehem Steel Co., Bethlehem, Pa. 

Bridgeport Brass Co., Bridgeport, Conn. 

Jessop Steel Co., {Nashington, Penna. 

Ryerson Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago’ 8, Ill. 


STRUCTURAL SHAPES 


Bethlehem Steel Co., Bethlehem, 
Revere Copper & Brass, Inc., 340 Park Ave., 
New York 17, 


Ryerson, Jos. T., 5: oon Inc., 16th & Rockwell 
Sts. , Chicago 8, il, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine we 1245 E. Washington Ave., 
Madison 10, 


DoALL Des Plaines, III. 
Ex-Cell-O Pitan 1200 Gakman Bivd., Detroit 
32, Mich. 


SWAGING MACHINES 


incioyratt Milling Machine Co., Meta-Dynamics 
Div., Cincinnati 9, Ohio (Intraform) 


SWITCHES, Limit 


ea Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAPE CONTROL SYSTEMS—See Elec- 
tronic Control Systems 


TAP HOLDERS 


Brown & Sharpe pte. Co., 235 Promenade St. 
Providence 1, 


Cupagt Corp., 15001 S. Figeroa, Gardena, 


a Tool ‘el Inc., 594 Johnson Ave., Brook- 
yn 

oe Mic -O aes 1200 Oakman Bivd., Detroit 
National _ Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 

eg Fc area Inc., 1000 Post Ave., Toledo 
' 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

“~~ 3 -< Inc., 594 Johnson Ave., Brook- 

n s 

po Corp. “Geach es caaeeotown, Conn. 

Kato Mfg. Co., Osaka, J 

Lamb, F. Joseph Co., 5663 ne. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., 1425 Southbridge St., Wor- 
cester, Mass. 

National Automatic Tool Co., S. 7th & N Sts., 
Richmond, Ind. 

Thriftmaster Products Corp., 1014 N. Plum St., 
Lancaster, Pa. 


Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn. 

Buhr ee Tool Co., 839 Greene St., Ann 
Arbor, Mic 

Burg Tool ond tite, Co., Inc., 15001 S. Fi- 
ueroa, rdena, Cal. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N.Y. 

Cincinnati Bickford Div. of Giddings & Lewis 
ch. Tool Co., Oakley, Cincinnati 9, Ohio. 

Cross Co., P. O. Box 388, Park Grove Postal 
Sta. Detroit 5, Mich 

Edlund Machinery Co., * Cortland, ~ ~; 

Elox Corp. of Michigan, Troy, Mich 

Ettco Tool - Inc., 594 Johnson Ave. , Brook- 
lyn 37, 2 

Hamilton Teo! Co., 834 S. 9th St., 


Hill "Acme Co., 1201 W. 65th St., 


Nenana “Manufacturing Co, Lg yy Wis. 

Kingsbury Mch. Tool Corp. N. 

Lamb, F. Joseph Co., 5663 x Nine Mile Rd., 
Detroit 34, Mich. 

Landis Mch 'Co., Waynesboro, 

Le Maire Machine Tool Co., Sear S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co., 102 20th St., Moline, Ill. 

National Automatic Tool Co., Inc., S. 7th and 

Sts., Richmond, Ind. ; 

Warner & ce o., 5701 Carnegie Ave., 
Cleveland 2, Ohi 

2098 On w- 24000 *iLakeland Bivd., Cleveland 


Hamilton, 


Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoALL Co., Des Plaines, II!. 

Greenfield Top & Die Corp., Greenfield, Mass. 
Jarvis Cor Stack Ave., Middletown, Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Threadwell ap & Die Co., Greenfield, Mass. 
Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 


Zagar, Inc., 24000 Lakeland Blivd., Cleveland Geometric-Horton Div., United Greenfield Corp., 

23, Ohio New Haven, Conn. 

Greenfield Ta .& Die Corp., Ceti, Mass. 

Landis Mch. , Waynesboro, 

National Acme Co., 170 E. i3ist St., Cleve- 
land, Ohi 

Sheffield tonk. Box 893, Dayton 1, Ohio. 


SURFACE PLATES 


Brown & nt ite. Co., 235 Promenade St., 
Providence R. 


TAPPING MACHINES 


Baker Brothers Inc., 1000 Post Ave. 
10, Ohio. 


~~ 
S 


For over fifty years COLUMBIA 
has built its reputation on tool steel | 
that is ood for you The customer's requirements called 


for finer adjustment of the mechanism 
in which the cam labelled ‘‘Before 
was being used on a nylon winding 
machine. In this cam only one roll 
was used to run in the groove of the 
cam. Exactly the same motion was 
accomplished in the cam labelled 
‘“After’’ by literally turning the cam 
inside-out and employing two rolls 
to run on opposite sides. Require- 
ments as to adjustment were fully 


*‘Female’’ Cam using only 
met. one roll. 


, Toledo 





Rowhyy fo Cams 


How a Cam was turned ‘‘Inside-Out’’ 


Product 
of Skilled 
Americon 
Workmen 


Jobs like this are every day problems 
faced and met by Rowbottom. Per- 
haps you have a problem in cam 
production which comes within the 
scope and experience of Rowbottom. 
It may well be worth your while to 
submit your requirements. Send us 
your specifications. Ask for an esti- 
mate on any type cam in any quan- 
tity; also on rotary profiling. 


COLUMBIA TOOL STEEL COMPANY 
430 Lincoln Highway 


AFTER: 


*‘Male’’ Cam using two rolls. 


Chicago Heights, Hlinois 


The ROWBOTTOM MACHINE CO. 
WATERBURY, CONN. 
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is SS 
id abtsmnats 
one best 





cutter for 
low cost 


LING : 


We happen to know it is—on this 
specific job! 


But frequently operators will rely on 
“pet cutters” for milling a variety of 
parts and materials. Result: Either 
higher costs or inferior finish . . . and 
usually both. 


The problem has always been to 
match the cutter exactly to work and 
machine on every job. 


Solutions to problems like these are 
our main product. And only after a 
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penetrating study of machine, work, 
depth of cut, speed, feed rates and 
finish requirements do we recommend 
any cutter. 


The inserted blade cutter pictured 
above is an example. On the work and 
the machine for which it was de- 
signed it is “the one best cutter for 
low cost milling.” 


We would welcome the opportunity 
to tell you more about this unique 
cutter selection service. Write: 


INGERSOLL 


This helpful new bookie: 
CUTTER DIVISION 


tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance. 
Ask for a free copy of 
booklet No. 68B. 


GP uy . 

# viwuex © 
THE COST se 
shes 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE « ROCKFORD, ILLINOIS 
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“SHORE 


for 


SURE" 


HARDNESS TESTING 


Shore’s Improved Direct Reading 
Scleroscope (above) and Standard 
Recording Scleroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, are 
able to perform over 1000 hardness 
tests per hour. Both Scleroscopes are 
completely portable, operative on all 
types and sizes of metals, are reliable 
in hands of non-technical help, and 
show no visible injury signs on 
finished surfaces. Write for free 
brochures on these instruments. 


Direct Reading 
Scleroscope shown 
above with special 
Swing Arm & Post 
Assembly. Height 
capacity 9”, reach 
14”. To be 
mounted on bench 
for testing large 
objects. Supplied 
with two test 
blocks and 
diamond hammer 


fe dd + 


ate 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” high x 
2." deep. Sup- 
plied with follow- 
ing accessories 
diamond hommer, 
hard and soft test 
block, V block for 
testing rounds, and 
steel carrying case. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc. 


90-35 Van Wyck Expressway, Jamaica 35, N. Y 


a 
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TESTING EQUIPMENT Air, Oil & Water 
Pressure 
Lamb, F. Joseph Co., 


5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


THREAD CUTTING MACHINES 


Davis & Thom — on 4460 W. 124th St., 
Milwaukee 10, W 
Hill Acme Co., {201'W. 65th St., Cleveland 2, 
io 
Landis Mch. Co., Waynesboro, Pa. 
Sheffield Corp., "Box 893, Dayton 1, Ohio. 


THREAD CUTTING TOOLS 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46. Ill. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 

y io. 

Landis Mch. Co., Waynesboro, Pa. 


Sheffield Corp., Box 893, Dayton 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING nage 


Landis Mch. Co., Waynesboro 

National Acme €o., 170 E. Vale St., 
land 3, Ohio. 

National Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., Box 893, Dayton |, Ohio 

Waterbury Farrel Foundry Mch, Co., Wa- 
terbury, Conn. 


Cleve- 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


TOOL HOLDERS 


Aloris Tool Co., Inc., Clifton, N. J. 
Armstrong Bros. Tool ie 5213 W. Armstrong 
Ave., Chicago 46, III 
500 Lindley St., 


Bridgeport Mches., Inc., 

Bridgeport 6, Conn 
ae Corp., 15001 S. Figueroa, Gardena, 
Cleveland Twist Drill Co., 1242 E. 49th St., 

Cleveland 14, Ohio 
Davis Boring Tool Div., Giddings & Lewis Ma- 

chine Tool Co., Fond du Lac. Wis. 
DeVlieg Microbore Div., 2720 W. 

Mile Road, Royal Oak, Mich. 
DoALL Co., Des Plaines, III. 
Kennametal, Inc., Latrobe, Penna 
Metal Carbides Corp., 6001 Southern Bivd., 

Youngstown 12, Ohio. 

Vascoloy-Ramet Corp., Waukegan, Ill. 
Wesson Co., QO Woodward Heights Bivd., 
Detroit 20, Mich. 
bes ay H. & Co., 400 Vulcan St., 


‘ 


Fourteen 


Buffalo 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Vascoioy-Ramet Corp.. Waukegan, III. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Cleveiana fwist Drill Co., 
Cleveland 14, Ohio. 

DoALL Co., Des Plaines, III. 

Kennametal, inc., Latrobe, Penna. 

Metal Carbides ‘Corp., 6001 Southern Bivd., 
Youngstown 12, Ohio. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


1242 E. 49th St., 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Armstrong Bros. Tool 5213 W. Armstrong 
Ave., Chicago 46, Ill. 
Cleveland Twist Drill Co., 1242 E. 49th St., 

Cleveland 14, Ohio. 
du Mont Corp.,. Greenfield, Mass. 
Jessop Steei Co., Washington, Penna. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 











THE BOOK 
TO ANSWER 


YOUR 
LUBRICATION 
QUESTIONS 


This book is a guide to sound lubri- 
cating practice and its application 
to cost-saving machine operation and 
maintenance, and intelligent trouble- 
shooting. It provides valuable infor- 
mation for all who are responsible 
for the trouble-free, efficient opera- 
tion of machinery, mechanical equip- 
ment and the prime movers which 
drive it. 


Send for your copy of INDUSTRIAL 
LUBRICATION PRACTICE today. 
In one convenient volume it will give 
you clear-cut, authoritative answers 
to many of your most perplexing 
problems. 


Order directly from the publisher, 
and the book will be sent immedi- 
ately. You may return it within five 
days if you do not find it completely 
satisfactory. If you send payment 
in full with your order we pay the 
postage. Same return privilege ap- 
plies, of course. 


534 Pages 
167 Illustrations 


$8.00 


THE INDUSTRIAL PRESS 


93 Worth Street 
New York 13, N. Y. 
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HERE’S PROOF OF PERFORMANCE: 
“CLAUSING - BEST VERTICAL MILLER 
FOR SMALL PARTS MANUFACTURING” 


“Any job within the capacity of the machine can be 
handled easier, and up to 50% faster, on a Clausing 
than on any other mill. And, its accuracy is not exceeded 
by mills costing more than twice the price — in fact, 
we use our Clausings for some of our jig bore work. 
You just can’t beat it for small parts manufacturing.” 


Harold Meyers, Meyers Machine Co., Grand Rapids, Mich. 





VERIFIED ACCURACY — Before it leaves the factory 
each CLAUSING MILL must pass rigid tolerance tests 
such as: 


1. Top of table perpendicular to column ways within 
.0005” in 6” travel. 


2. T-slots square with cross slide dovetails within 
.0005”. 


Table, parallel to turret within .001”. 


Spindle square with table, front to rear, within 
.001” T.I.R. in 5” circle. 


Spindle taper (internal) runout within .0002” at 
spindle nose. 


Table T-slots paraliel to table dovetail ways within 
.0005” in 8” longitudinal travel. 








) CLAUSING 
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THE CLAUSING VERTICAL 
MILLER is a precision machine 
tool designed for general produc- 
tion milling . . . pattern, experi- 
mental and tool room use. 

It has sensitivity you don't get 
in larger machines. That really 
pays off in accuracy and effi- 
ciency on every job using small 
cutters. 

And, the Clausing is an out- 
standing producer — “most versa- 
tile, easiest to set up, get around 


and operate of any miller at or 


near its low price”. Only $875 
f.o.b. factory. See it before you 
buy any mill. 


Write for Free Literature 


The high precision spin- 
die and drive have 7 ball 
bearings . . . hardened 
spindle. Ground and 
hard chrome plated quill 
has full length bearing 
in head. 


The spindle head can be 
swiveled in a vertical 
plane and set at any 
angle, and turret rotated 
in a horizontal plane 
making it possible to ma- 
chine at all angles with 
one set-up. 


) CLAUSING DIVISION 


ATLAS PRESS COMPANY 


11-108 N. PITCHER STREET e 


KALAMAZOO, MICH. 
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Hardened, Tempered and 
Ground - from -the- Solid! 


DRILLS 
REAMERS 
BLANKS 


Premium Quality 

High Speed Steel, 

Solid Carbide and 
Carbide Tipped. 


ACE DRILL SETS 
Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases. 


ACE BLANK SETS 


Uniformly hardened high speed steel reamer and drill 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 





ACE DRILL 


7 Adrian, Michigan 





ORIGINATORS OF “‘GROUND-FROM-THE-SOLID™ DRILLS 
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TRACING ATTACHMENTS 

American Tool Works Co., Pearl & Eggleston 
Aves., Cincinnati 2, Ohio. 

bay == Div., Atlas’ Press Co., Kalamazoo, 

Giddings . Lewis Machine Tool Co., Fond du 


Lac, 
Gisholt Mch, Co., 1245 E. Washington Aveé., 
Madison 10, Wis 
| hong Mch. Co., 1321 Racine St., Racine, Wis. 
Jones & Lamson Mch. Co., 512 Clinton St., 
hee Sect, Vt. 
we i Inc., Akron, N. Y. 
Warner wasey, 5701 Carnegie Ave., Cleve- 
land + Ohio. 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 

Barnes, John S. Corp., Rockford, Ill. 

Boston Gear Wks., — Mass. 

Denison En ineering merican Brake Shoe 
Co., 1152 Dublin Rd. Columbus, Ohio. 

Vickers Inc., Administrative & ne Cen- 
ter, Box 302, Detroit 32, Mich 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., 


Hamilton, 
ihio. 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool 637-697 Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


Yoder Co., 5504 Walworth Ave., Cleveland, 
Ohio. 


TUBE MILLS 
vor Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBING, Non-ferrous 


American Brass Co., 25 Broadway, New York, 
N. Y 


Metal Forming Corp., Elkhart, Ind. 

Mueller Brass Co., Port Huron 34, Mich. 

Revere Copper & Brass Inc., 230 Park Ave., 
New vom B i ve 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 18, It. 


TUBING, Steel 


Allegheny Ludium Stee! Corp., Cater, Pa. 

Metal Forming Corp., Elkhart, Ind. 

National Tube Div., U. S. Steel alia 525 Wm. 
Penn Place, Pittsburgh, Pa. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York 17, N. Y. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 18, Ill. 


Timken Roller Bearing Co., Canton, Ohio 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio 
Sheffield Corp., Box 893, Dayton |, Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 


Barnes, John S. Corp., Rockford, Ill. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


VALVES, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, lil 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport Ind. 

— Operating Valve oe 110 E Iden Gate 

Ave., Detroit 3, Mic 

Schrader's s a, A., 470 Vanderbilt Ave., Brook- 
lyn 

Skinner Thecine Valve Div., New Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 


VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 
Denioes gy Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio. 
Eine’ Ene. Div., American Steel Foundries, 
1150 Tennesee Ave., Cincinnati 29, Ohi 


Hydraulic Press Mfg. Div., Mount Gilead, Ohio. 
Li ee a te inc., 810 Center Ave., 


=" "ine. me sheers & Lene Cen- 
ter, Box troit 

Wood, R 072 Public Lodewr Bidg., Phila- 
acpi 3 Fk 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 

Bridgeport Mches, Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Ting Co., Providence, R. | 

say * Millin achine Co., Milling Mch. 

Marburg Cincinnati 9, Ohio 

L-W Chuck Co., Toledo 4, Ohio 

Logansport Machine Co., ‘inc., 810 Center Ave., 
ogansport, Ind. 

Modern Mch. Tool Co., 2005 Losey Ave., Jack- 
son, Mich. 

Universal Engineering Co., Frankenmuth 2, 
Mich. 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


WAY COVERS 


Futurmill, Inc., Pontiac, Mich. 


WELDING EQUIPMENT, Arc 

Air Reduction Sales Co., 150 E. 42nd St., New 
York 17 , 4 

General Electric Co., Schenectady, N. Y. 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 

Ale Ree Y Sales Co., 150 E. 42nd St., New 
or’ 

Linde Co., 30 e “42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 


Eisler Engrg. Co. Inc., 750 South 13th St., 
Newark, N. J. 


WELDING POSITIONERS 


Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J. 


WELDMENTS 

Bliss, E. W., Co, Canton, Ohio. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 


WIRE 


Allegheny Ludium Steel Corp., Pitsburgh, Pa. 
(Stainless) 

Bethlehem Steel Co., 
S. Steel Corp., 
“burgh 30, Penna. 

Vana jum-Alloys Steel Co., Latrobe, Penna. 


Bethlehem, Pa. 


Wm. Penn PI., Pitts- 


WIRE FORMING MACHINES 
me ore. 405 Lexington Ave., New York 


Eisler ark 5 Co., Inc., 750 South 13th St., 
Newark 
S. Tool ce, Inc., - North 18th St., 
Ampere, E. Orange, N. 


WOODWORKING MACHINES 
Cpe Div., Atlas Press Co., Kalamazoo, 
ich. 
Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio. 
Greenlee Bros. & Co., 2136—12th St., 


Rock- 
ford, Ill. 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

Allen Mfg. Co., Bloomfield, Conn 

Armstrong Bros. Tool Co., 5213 Ww. Armstrong 
Ave., icago 46, lil. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17 

Williams, J. H. 
ve Oe We 


‘ 


My My “400 Vulcan St., Buffalo 
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FASTER PRODUCTION 
with Lower Operating Costs! 


NORTHERN 
Ty roven 
F powe er” 


HYDRAULIC 
PRESSES 


Performance Proved 
in Many Plants 
7% to 20 Ton 
Capacities 

Wide Range of 
Speeds 
Close, Accurate Ram 
Control 

Smooth, Positive 
Power in Both 
Directions 

Manual or Solenoid 
Operation 


Write for bulletin. 
NORTHERN 
HYDRAULICS & MACHINE CORP. 


1559 N. 31st Ave., Melrose Park, ill 
For more data circle Item 705 on Inquiry Card 





low cost 


HYDRAULIC 
KEYSEATER 
cuts standard, 
tapered keyways 
Va" to 2” wide 
© fast set-up—saves time 


and money 

@ low cost operation-uses 
standard tool bits 

@ heavy-duty hydraulic 
circuit—assures accurate 
keyways 

® compact, 21” x 61”—no 
special foundation 

Send for Bulletin 34 


E. W. BLISS COMPANY 
CANTON, OHIO 


For more data circle Item 706 on Inquiry Card 


9,000 POUNDS OF PRECISION! 


These gears and pinions, ready for installation in clay 

machinery, have a total weight of 9,050 pounds. Weight 

is easily computed, but time alone can reveal the enduring, 

trouble-free qualities that are the hall-mark of Stahl-made 

gears. Strict adherence to specification, conscientious 
workmanship, prompt delivery 
—are available to you. Send 
for our estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 


For more data circle Item 709 on Inquiry Card 


MAUSER Vernier Caliper 


is now made with a full 


‘LUSTRO- CHROME ” 








Fyayet ee ij 
H 


799,234 





For the Complete Story ofthis Outstanding 
Precision Tool Contact any of our 3 

“Coast to Coast" Locations or your nearest 
Lecal Distributor. 


aie 
TUMICO 


PRECISION MEASURING 
TOOLS AND INSTRUMENTS 





Eastern Office: gpa Tg ir oy Inc. 
200 Lefeyette Street ¢ New York 12, N. Y. 
Midwest Office end Fectery: TUBULAR MICROMETER CO. 
St. Jemes, Mianesete 


West Coast Office: SCHERR-TUMICO CO. 
3337-39 West Olympic Bivd.e Los Angeles 19, Cel. 
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GEAR —ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified far Accuracy 
Quality and Fine Workmanship 
NEW JERSEY GEAR & MFG. (0. 
1470 Chestuat Ave. Hillside. N. J. 
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US. Patent 2,715,281 


25-gauge sets, 30.75 to 44.75 
MONEY-BACK GUARANTEE! 
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B&RB 
PRECISION BEARINGS 
pf Ge Ge putwusen — g-$- EB the i 
m greater id pressures are 
= eitalog "20 wi allie your selection, “isting many 


sizes avail tor 
immediate delivery 








THE BALL & ROLLER BEARING CO 
DANBURY, CONN. 
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Gio lat-3bal-Yo Moh sloMM .{-\-(0 1 (-Mrsy-Yoq novel 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


@ astern Rebuilt Machine Tools RE-BUILDING 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY at 4 Best 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard—THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 


PRESSES Model U1144B Pexto Underdriven Power Squaring Shear 
No. 6 Verdin, Kappes & Verdin Straight Side Model SP Dreis & Krump Hand Type Box and Pan Brake 
No. 6 Toledo Single Geared Open Back Inclinable Punch 8’x10 gauge Pexto Shear, m.d. 


m.d. 
. 6F E. W. Bliss Three Crank Cupping Press SLOTTEnS 
No, 164-1/2 Toledo Toggle Drawing & Deep Stamping 18”  Niles-Bement, s.p.d. 
7% Hugi + French @il Mill Machine Co. Straightening, oo” ance tedden’ ae 
19 2 : ckford, m.d. 
100 ton Wood Model 8229 Vertical Hydraulic, 4 col. 22” Betts, m.d. 
single action-down 48” Niles, m.d. 
300 ton Chambersburg Hydro-Pneumatic Wheel, m.d. TAPPERS 
Typ. ‘S750. He eee tine wis biew No. 1 Bakewell, m.d., late 2 
87! ) ~~ s : a "0. 3 . . « a - 
Meiel Hl Bn mary 0 ey ay me No. 10 Model 2100 Warner & Swasey Bench Model, m.d. Shown is a Miles mechanic preparing the surface 
No. 3AA Canco (American Can Co.) Open Back Inelin- TURRET LATHES < a new aluminum bronze wearing plate for 
1 elt lubriecati is Is typical of all’ Miles re-betiding 
able Punch Press, m.d. ‘o. 1 Warner & Swasey ‘‘Electric’’, m.d., bar . . aa yd ts, ites re-beilding 
PROFILERS No. 18-25 Acme Saddle Type, m.d. ie 
No. 12B Pratt & Whitney Model 1693, 2 spindle, 1944 No. 1L Gisholt Universal, m.d., 1943 Ate: 2" BBE Acme-Gridiey, 1944 
No. 12M Morey, 2 spindle m.d., 1943 ¥ No. 2 Bardons & Oliver Ram ‘Type Electric, m.d. Auto. Checker: 6/2” We. 665 New Britain, 1943 
No. 2A Warner & Swasey, 194 Balancer: Tinius Olsen prop. shaft, 1948 
4 spindle 360° Cincinnati Automatic, m.d., 1944 2H8, Libby, 1942 
30” ey) a Pratt & Whitney Vertical Miller & Ke. 8 @ Benge m.d., 1945 ne — beg ise I. 60 rt., 1942 
Profiler 148 an 20 ak: nears. ng ” bar Universal A. 
No. 3A Warner & Swasey, m.d Boring Mills 5” Sellers 60” vert 941 
PUNCHES & SHEARS No. 3 Bardons & ae. Ty Type, flanged m.d. 
No. 5 Milles & Jones Punch & Shear, single end No. 3L Gisholt, m.d., oe a, See vert. vaanlex 
~~ type ee : No. SAL Gishelt, with cro sliding turret, 1940 samen on 0 tke oo 125 WP 
No. 7 pa ates No. 4 Midland Universal Ram Type, m.d. ‘ : : > 
=e ae "ig No. 4 Warner & Swasey Universal Ram Type, m.d. Drill, Deep Hole: 420 W. F. & John Barnes, 1942 
, ‘o. 4 Gisholt, 1943 Drill, Multiple: No. 4BL Nateo, 36 spdl. 
No. 2 Niles-Bement-Pond Axle Lathe, m.d. No. 4A Warner & Swasey Universal Hollow Hexagon, m.d. Drill, Upright: 21” Cin. Bick. 1L superservice late 
52” Betts Hydraulic Feed Car Wheel Borer, & Facer, No. 4A Warner & Swasey Universal, m.d., chucking, 1939 Drill, Radial: 4.11” Carlton, 1941 
belt drive No. 4L Gisholt Universal, m.d. Drill, Hydr.: No. 25 Ex-Cell-O, late 
ss epee Somnent, i Cw Wheel athe, m.d. a No. 4FU grt Fastermatic. m.d., latest, 1945 Gear Hobber: No. 3 Barber Colman, tate 
90” Niles Journal Turning Locomotive Lathe, including 2 No. 4H-12 Libby, m.d. ~ tie y 
inside journal turrets and 344” spindle double quar- No. 4R Libby Ram Type, m.d. in base Grinder, C’less: No. 12 Landis, 1948 
tering attach., m.d. No. 5 Midland, m.d. Grinder, C’less: No. 2 Cincinnati, filmatic, 1940 
90” Niles Driving Wheel Lathe, m.d., latest 5 Gisholt, Ram Type, m.d. Grinder, C’less: No. 2 Cincinnati, filmatic, 1951 
Chambersburg Mounting & Dismounting H.S. Duplex Car io. SL Gisholt, 1946 Grinder, Dise: 22” No. 221 Hanchett 
Wheel Press i : No. 6.2 Denver Acme Ram Type Universal, m.d., 1944 Grinder, int.: No. 171 Heald sizematic, 1952 
90” Niles Balanced Quartering & Crank Pin Turning 7 Bardons & Oliver, m.d. Grinder, Int.: No. 271 Heald plain, 1951 
a m.d. VERTICAL MILLING MACHINES —_ Int.: No. 74 —_ ;. " 
No. 08 Cincinnati, m.d., latest rinder, T&C: No. 2 Cincinnati, 194 
No. 4B Robertson Economy, m.d., new No. 1-14 Kent Owens, m.d. Grinder, Univ.: 10x24 Landis, late 
Ne. ‘xs | = d. 4 Ne. 2 Breve & moe Light Type Swivel Head, m.d. on — ine. Pe el 
0. ochran Bly Saw, m at 10. earney recker, m.d L 
Model 102, Type Fn AW, Cincinnati Elec. Tool & Abra- No. 2K Kearney & Trecker, me Lathes: 13 x_ 15”, LeBlond Regal, bg 
sive Cut-off, m.d No. 3 Standard Kearney & Trec Lathe: 16” x 54” American Pacemaker, 194 
oy wi ss" ianie Cs “<. m6. = No we ak Reais Vertical Stinter & Die Sinking po ory } a i. Monarch Mode! CM tM, a 
x6” Peerless uty Hydraulic Standard, m achine, m 
6” Pratt & Whitney M1506. Model B Vertical No. 4 Cincinnati H.S., Dial Type, m.d. Lathe: 60” Lodge & Shipley “T 1954 
12” | aml Universal Hydraulic, flanged m.d. No. 4K se & Trecker, m.d. i. Sureet: 2% Hole No. 4L Gisholt 
12” Hendey Universal Back Geared, m.d. No. 40 W. B. Knight, m.d 
34” Gemeo Standard Duty Universal, m.d No. 8%D Gorton Super Speed, m.d., new 
24” American Standard Pattern Auto-Oiled Plain Shaper, No. 4 Reed Prentice, m.d., 1944 : vert. PRT 
es PLANERS Mills, Précz No ia — 
Rickford Hydraulic, m.d. Ss, 0 ncinan e 
Morton Draw-Cut, m.d., late 20x30"x10" Cincinnati, belted m.d., 2 heads Mill: No. 5H K&T, plain, vert. hd., 1941 
Cincinnati, m.d., late 36”x36"x8’ Cincinnati, m.d., 2 heads on rail Mill: No. 3KM K&T vert., 1! 
Merten Puch Cut Shaver. m.d 36’x36"x12’ Betts, m.d., 3 heads _ mh —. . B16, legereelt aee, wT 
Morton Heavy Duty Traveling Head, m.d. 26”x36"x12’ G. A. Gray, 2 heads aner: 66” s 
26”x36"x18" table Cincinnati Double Housing, m.d. Press: 110 a = 6758 Bliss, high speed 
SHEET METAL MACHINERY : 36”x36"x20’ table Cincinnati H.P. Double Housing, Press: 125 ton Clearing SS erankless, 1943 
ag oe cones Panne Ey RB. utter, = a. m.d., belted Press: 150 ton Lake Erie hydr. 1951 
a ty eee See Eee See ae, BS 48”x48"x18’ Niles-Bement-Pond, 2 heads, belt 
Model 1236 Libert High Speed Nibbler Type Shear, m.d. 42x28" Ci i versir y 
No. 5 Hilles & Jones Pyramid Type Bending Roll bp Ea Barf pneaee qoaing 6. % tents OVER 1,000 NEW AND USED 


56”x42”x14’ Cincinnati, belt drive, 2 heads MACHINE TOOLS IN STOCK 
The above is only a partial listing WRITE FOR LATEST STOCK LIST 
WRITE FOR COMPLETE STOCK LISTING 


THE EASTERN MACHINERY COMPANY MILES macinerr comvany 


2045 EAST GENESEE * SAGINAW, MICH. PL 2-3105 














1006 Tennessee Avenue, Cincinnati 29, Ohio * MElrose 1-1241 * Cable Address EMCO 














TIME CLOCKS 


Time Clocks—Quantity of Simplex and Cincin- 
° e - ae nite santos. Sap = ery Ng 
‘ance time recording. ive ‘0 . 
German Manufacturer Seeking License oy feng RI 
A. Maurer Time Clock Service, 2433 Holmes 
Ave., Springfield, IMinois or P.O. Box 934. 
Leading Manufacturer of Machine Tools in Western Germany with 
modern equipment, excellent facilities, large capital, wants con- MACHINE TOOLS 
nection with important American manufacturer of Machine Tools Se” Cocienat Siehtecd pally Sn Dail! ie 


or other Machinery for the purpose of working on basis of license al ys ty ‘Bor Feed, Chucking.” Ry, 
in the fast expanding European Common Market. Box 725, tae a te soe aad 
* Hyd. Horiz. Surface grinder. 
Machinery, 93 Worth St., New York 13, N. Y. 3’ x 11", 3’ x 13” CINCINNATI-BICKFORD Super 
Service Radial Drills. 

FALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y. 
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TAKE A LOOK AT 
YOUR TOOL CRIB 


Does it help — or 
hinder production ? 


BETTER TOOL CRIBS 
gives you detailed descrip- 
tions of how such items as 
milling cutters, honing 
units, counterbores, fly cut- 
ters, measuring tools, eages, 
machine parts and other 
shop equipment and mate- 
rials should be stored. Sev- 
eral complete control sys- 
tems based on the use of 
brass tool checks and tripli- 
cate tool charge slips are clearly described. A 
whole chapter is devoted to the step-by-step 
layout of a complete tool crib, and shows how 
the maximum benefits can be derived from 
the proper location of the various pieces of 


storage equipment and materials stored 
therein. 


The Industrial Press 


93 Worth St. New York 13, N.Y. 


152 Pages 
87 Ilustrations 


$4.00 





a ee 
Safe and Efficient 


KATO TAPPER 


+ DURABLE—gives years of service 
even at high-speed rotation 

+ SIMPLE T0 OPERATE—especially 
with long or slender dri 

+ SAFE—safety device prevents 
breaking of tap 

+ LIGHTWEIGHT—easy to use 





[Tipe | Capecity 
RIO | 1/4378” 
| R20 | 1/4-3/4"" 


Write for catalogue to: 


YAMAZEN TOOL MFG. CO., LTD. 


3-chome, Itachibori-kitadori, Nishi-ku, Osaka, Japan 


GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 


Exclusively 


_ DIEFENDORF GEAR 


CORPORATION 
a 


Syracuse 1, N. Y. 


DIEFENDO:RF 


G EA KR ®@ 
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DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 


abrasive cutting. Simply written by shop men for shop men. 
Price $3.00. 


Wallace Supplies Mfg. Co. 
1310 West Diversey Parkway Chicago 14, Illinois 
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IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON CO, '2¢ Philadelphia st. 


HANOVER, PA. 


For more data circle Item 714 on Inquiry Card 
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DYKEM 
STEEL BLUE 


Steps Leases gas kmeas e 


ki Di d fi 8-oz. can fitted with = 
making Vies an ; Bakelite cap holding = 
soft-hair brush for a = 
plying right at bench: - 

metal surface ready for 
layout in a few minutes. 
The dark blue background & 
makes the scribed lines = 

show up in sharp relief, 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. = 


Templates 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 

SS » when scraping bearing surfaces. As it does not dry, 

a¥ y it remains in condition on work indefinitely, saving 

; 4 

2 \p Uf m™ous to metal. Uniform. Available in collapsible 

4 f@ tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 2303R NORTH 11TH ST., ST. LOUIS 6,MO. 
For more data circle Item 716 on Inquiry Card 


scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 














CAMS 


MADE TO 
YOUR SPECS! Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres. 





Mfrs’ agents wanted 
EISLER ENGINEERING CO.. INC. 
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Designed for maximum utilization — 


It goes without saying that Leland-Gifférdespecial THE JOB: Drill and ream a complete line of 


screw machine master collets and feed fingers 
drilling machines deliver the production you want to ranging from }%” to 114” diameter. 


the precision standards you set. But Leland-Gifford THE MACHINE: A dual operating Leland- 
. . . . . Gifford special with two work-holding fix- 

also has in mind the importance of design for maxi- tures and four standard self-contained drill- 
aa ‘ ing units equipped for either plain or step 

mum utilization to make your purchase of a Leland- feed. Workpieces are drilled in one location, 
: . 3 > ‘ indexed to second location and reamed. 
Gifford machine a gilt-edge, quick return investment. Spindle speeds are precisely controlled 


: miOmp ’ through variable frequency input to ac 
For Automatic Drilling at its best spindle motors. Hydraulic feed is infinitely 


° adjustable with separate motors driving 
. be sure to see Leland-Gifford hydraulic pumps at constant speed regardless 


CALL THE OFFICE NEAR YOU of spindle speed. 


LE LAND-GIFFORD WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 


2515 W. Peterson Ave. 75 S. Orange Ave 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Blvd. 


D R I i # e I N G M A - H I N E ~ no = 6, a eg 


Rochester 12, P. O. Box 24, Charlotte Station 
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To cut your blast cleaning costs... 


CLEANS IT FAST WITH 


ROTOBLAST 


MACHINES AND ABRASIVE 


BARRELS + 


ROOMS «+ TABLES 


CONTINUOUS-FLO® BARRELS - 
* TABLE-ROOMS 


CABINETS +» TURN-STYLE TABLES - 
SPECIAL MACHINES ABRASIVES 


312 


Today hundreds of cleaning rooms across the country use 
high-capacity Rotoblast units in Pangborn machines for 
Rotoblasting castings, forgings, super alloys, etc., and de- 
scaling hot rolled steel. To learn how Rotoblast can help 
you, write PANGBORN CorRPORATION, 1200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment—Rotoblast Steel Shot and Grit.® 


ROTOBLAST 


STEEL SHOT 
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Buy your drills 
with the same care 
you used in buying 

the machine tool 


to run them. 


Regardless of size or age 

of equipment, the smart shop can strengthen 

its competitive position by standardizing on 

Cogsdill for all its drilling operations. 

Cogsdill twist drills are unsurpassed for uniform life and 
performance, with longer runs between tool changeover. 


Cogsdill . . . the name to remember for quality 
. . . to watch for progress. 


COGSDILL TWIST DRILL CO., INC., Greenfield, Mass. 


Stocking Warehouses: Detroit, Los Angeles, Greenfield 












WITH 
CLEARING ~ 
PRESSES 





With a bottom drive 
press, the main floor 
is cleared for better 
material handling, 
increased safety and 
improved appear- 
ance. The lower level 
simplifies scrap re- 
moval and equipment 
maintenance. 


WITH A LINE LIKE THIS...OR A LINE OF 
TORC-PAC 0.B.1.’s—CLEARING PROVIDES ee 
THE ULTIMATE IN METAL FORMING EFFICIENCY speeds changeover time 


Clearing is now building a line like the one above. Presses like these equipped <a MUNN aie: 2 ee 
with moving bolsters and the latest features and control devices (as shown at ei WA We Sd] Ios r 
right) are the way to increase profits and production by combatting rising a ae) A Fe 
material and manufacturing costs. Vy a A ve 
Undoubtedly, your production problem is different from the one solved by lAteZ f WAC 

the press line above. However, whatever the problem—whatever the type or a ——/ nw 
size of press equipment, feeding equipment and dies are best for you—you 4 

. t — 
can rely on Clearing for the most effective solution. Call on Clearing at any time. 

Automatic Shutheight Control 


s-} of -T-To be Toles) daa -1a) Oil leleld-t-b-1-1-@ lelel le fe y 


Bulletins on Moving Bolster and 
Bottom Drive Presses are available now. 


Clearing division of U.S. Industries, Inc. manu- 
factures Torc-Pac presses, hydraulic presses, 
Clearing-Axelson and Clearing-Harrison lathes, 
dies and special tooling, and special equipment 
for the aircraft and missile industry. 










Hydraulic Overload Protection 
increases safety 


i ee 
Si i 
A Clearing DIVISION OF U.S. INDUSTRIES, INC. 


6499 W. 65th Street, Chicago 38, Illinois 





